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PREFACE. 



When the publishers proposed to the editor the preparation, by 
a specified time, of a volume on Cholera, there was a very natural 
hesitancy on his part to accede to their request. Indeed, it was out 
of the question for a single individual in the given time to accom- 
plish the task in anything like a satisfactory manner. How- 
ever, having received assurances of cooperation from various 
Si>urces, and especially after having secured the valuable collabora- 
tion of Dr. J. C Peters, than whom probably no epidemiologist is 
better qualified to write on cholera, the editor overcame his misgiv- 
in;rs and undertook to prepare the present treatise. 

The object of the work is to furnish the physician with a faithful 
:-'>j >unt of the actual state of our knowledge regarding a disease that, 

• vt'ii at the present writing, is by many expected soon to visit our 

AVliile the experience acquired in past epidemics has been util- 
i/.'j J to its fullest extent, the contributors to this volume have not 
iji. .>red the new light shed on the disease by the most recent re- 
-*.• iFches. It is hoped that in this way the work may prove accept- 
.1 Ic to a larger class of readers than if a more one-sided presenta- 
:...ii of the subject had been undertaken. Of course the carrying 

♦ n: of riuch a plan has necessarily led to the embodiment of conflict- 
y.rj: views, that may at times appear rather confusing. 

Yet it is only in relation to the etiology of the disease that the 

■ :i<oord of opinion becomes unpleasantly noticeable. Again, while 

T..e editor has not hesitated to freely express his own convictions, 

i*iere polemics and all theoretical disquisitions have been, as much 

1- pus'sible, avoided. 
• •• 



[y PREFACE. 

Being intended mainly for the American reader, it is fitting that 
the history of cholera as it has afiected our own country, should re- 
ceive special attention. Accordingly no apology is needed for the 
introduction of a very complete account of the disease as ob- 
served in the different American epidemics. And it is hoped that 
Dr. Peters' name furnishes a sufficient guarantee of the thorough 
manner in which this part of the work has been accomplished. 

Dr. McClellan's history of the epidemic as it has afiected the 
United States Army constitutes an authentic record of a highly in- 
structive subject. Certainly nothing could furnish a more convincing 
proof of the agency of human intercourse in the dissemination of 
cholera than this part of the volume. 

A chapter will also be found giving the history of the disease as 
observed in the United States Navy. The manuscript was kindly 
supplied by the Bureau of Medicine and Surgery of the U. S. Navy 
Department, and the editor takes this opportunity of extending his 
thanks to said Bureau. 

It seems unnecessary to indicate in detail the plan and scope of 
the book. The editor may, however, be permitted to call special 
attention to the valuable article on the prevention of cholera, from 
the pen of Dr. J. B . Hamilton, Surgeon-General of the Marine Hos- 
pital Service, and the equally important contribution of Dr. G. M . 
Sternberg, on the destruction of cholera germs. 

As regards the editor's contributions, it is not pretended to lay 
claim to any originality. His aim has been the modest and yet 
difficult one of drawing from the recorded experience of the best 
writers as much of the truth concerning cholera as was possible. 
But he feels much more certain of the importance of what was at- 
tempted than of the value of that which has been accomplished. 
Still, it is hoped that by collecting from widely scattered sources, 
information not easily accessible to the practitioner, and especially 
by ample reference to the most recent researches into the nature of 
cholera, the work may be found of sufficient merit to take its place 
by the side of other treatises on the same subject. 

Of course the doctrine of Koch has received considerable atten- 
tion, and a special chapter has been devoted to an accurate account 
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€f tibe matbods of preparing pure enltiures for purposes of diagnosis. 
Is regards the elkiogy of cholera, the ground taken by the editor 
ii that, while Koch's doctrine has not been finallj established as a 
scieiitific truth, it has very much in its £BiYor. At the same time 
s|Moe has been given to opinions directly traversing the points 
daimed by the (German inv^tigator. It will be seen, therefore, 
tiiat the editor has treated the subject in an unbiased way. And 
adeed the extremely divergent opinions regarding cholera enter* 
tiiiied even at the present day would scarcely justify an attempt to 
pfe a en t a completely harmonious picture of the disease. 

The editor has relied for information upon those American, 
fii^ish, French, Gterman, Italian and Spanish writers who are 
recognised in their own countries as the highest authorities upon 
the subject. For valuable assistance in summarizing foreign 
writinfi^ he would here express his obligations to Dr. T. L. Sted- 
man, of this city. His thanks are also due to Dr. J. C. Peters and 
Dr. A. Jacobi, for placing at his * disposal their valuable libraries. 
Knally, the indulgence of the reader is asked for any typographical 
errors that, in the somewhat hasty proof-reading, may have been 
overlooked. 

EDMUND CHARLES WENDT. 

\ew Vorky May, 1885. 
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xii ASIATIC CHOLERA. 

The final outcome of recent pathological research, especially as re- 
gards the parasitic origin of many of our most formidable diseases, may 
result, as some suppose, in blurring the boundary lines that now separate 
them. But at the present writing, the tendency certainly is in a directly 
opposite direction. 

It would be out of place here to discuss what is known as the " germ 
theory " of disease. Nevertheless it may be said tliat the doctrine which 
assumes that each infectious disease has its particular and specific microbe, 
is more in accordance with known facts than any theory yet promulgated. 

It is not intended in this volume to describe the second and third 
varieties of cholera, the reader being refeiTed to the standard text-books 
for an account of cholera morbus and cholera infantum. Nevertheless 
these diseases will incidentally receive some share of attention, especially 
in relation to diagnosis and differential diagnosis. 

Etymology. — ^The etymology of the term cholera is somewhat doubt- 
ful. Most probably, however, it is derived from the Greek. By some it 
has been traced back to the Hebrew words, jyr\ i?n> pronounced choli-ra 
(bad disease). But Laveran ^ says that competent Hebrew scholars have 
shown the real meaning of these words to have been erroneously interpreted, 
merely on account of the similarity of pronunciation between choli-ra 
and the Greek for cholera. 

XoXspay x^^^P^ (Ionian) is certainly Greek. Hippocrates derived it 
from X<^^V (bile) and psco (I flow), believing that the evacuations were 
caused by altered bile. Galen held that it was derived from x^^^^^^ 
(viscera), as these organs were always first attacked in the disease. Cel- 
sus only admits the radical x^^> meaning bile, and this is without doubt 
the true derivation of the word. The Greeks were in the habit of adding 
to the word cholera the further designation of vovaos (disease), and it is 
doubtless for this reason that we find the Latin translation often rendered 
as cholera morbus. This was retained in English, although at the present 
day cholera morbus is used to denote sporadic or simple cholera, while 
Asiatic is added to the term cholera to qualify the epidemic or malignant 
variety. 

Synonyms. — The disease under consideration has been variously 
known as Asiatic or Indian cholera, serous cholera, spasmodic cholera, 
malignant cholera, cholera asphyxia, epidemic cholera, algid cholera, blue 
cholera or cholera morbus, cholera pestifera. But in English it is most 
commonly called Asiatic cholera; in French, cholera Asiatique; in German, 
Asiatische or Indische cholera; in Italian, colera Asiatico; and in Spanish, 
colera Asiatico. 

Definition. — Asiatic cholera is a specific infectious disease which is 
endemic only in some parts of India. From there it may be conveyed all 

* Article Cholera, m Dictionnaire Encyclopedique des Sciences Medicales. Paris, 
1874, 1st series, vol. xvi. 



nrrBODUCTiaM. 



zui 




tbfb 6vtik m the ISomi of move or len malignant epidemics. An at- 
M^ as » rak^ diaraeteriaed bj pfemonitoiy diarrlHBa» oocaedonal 

debility, Imttnem, and a amise of pneoordial oppression, 
tbe foDowing symptoms; griping abdominal pains, fre* 
jmrgtog ct a seroits alkaline flnid resembling water in which rice 
wasbed or boiled^ Tomitlng» a fedmg of internal heat and actual 
eoUnesB. There also oommoaly oocor suppression of urine, 
mti, flaimny sweat, dm^eling of the ddn, pinohing of the features, deep 
ipMsii^ mbsioniial tonpeiature, cold breath, intense thirst, a peculiarly 
laky woio^ exoesri?e resttessness, liolent muscular cramps, and pro- 
coDafUB, followed by qpeedy death or a reaction with or without 
The &itiBh College of Physicians defines cholera as '' an epidemic 
ehanusteriaed by romiting and purging, with evacuations like 
r, aooompanied by cramps, and resulting in suppression of urine 
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SEOTIOF I. 



GENERAL HISTORY OF THE DISEASE A,ND THE 
PRINCIPAL EPIDEMICS UP TO 1886. 



BY 

JOHN C. PETERS, M.D 

OP NEW YORK. 



Note. — For maps illustrating the i*outes of epidemic cholera in all parts of 
the world, the reader is referred to the end of Section I., Part First. 



CHAPTER I. 

EARLY HISTORY OF ASIATIC CHOLERA IN INDIA AS KNOWN 
TO EtTEOPEANS (A.D. !503 TO 1800). 

\ Asiatic choleha has alwa)'8 been present in Hindoatan, or the luml 

l^the Hindoos, as long ae- that cotintrj bus hcen known to Kurup4.'tin6. 

I de Gamu rounded tlie southurunioat point of Africa, whii'h 

kcalled the Cape of tiood Uo[)e, with uU the flags of his gallant little 

ps flying, bis officers and men claii in their gayest clothes and hrjghtest 

lor, ana his trampets sonnding, he little thought he was soon to meet 

1i a new and dreauiul pestilence at the courts of the great Bang of 

icnt. low down on tlie BOuthwestem or Malabar coast of India. 

I Me landed in 149B, and in 15U3 Gaspar C'orrea, an officer of Vaseo de 

■ta. Bars 30,000 men of Calicut died of a disease which struck them 

Idenlike in the belly, so that some of them died in eight hours. 

[in IS-I-T he mot with it at Goa, further u]) the west coast, where it was 

JitA Morexy, "and the mortality was so groat that the dead could hardly 

(buried; so grievous was the throe, and so had the sort of diseaae," says 

Tt». "ihal Ihe very worst kind of poison seemed to be in operation; as 

I proved by the vomiting, with great drought for water, as if the 

ich was pnrclied U]>: by the crumps that fised in the sinews, with 

Ml extreme that the sufferer seemeil at the point of death and the 

t of the tiands and feet becoming ' ' black." In 1563 Garcia d'Orta, 

her Portu>riie»e, gave a vivid description of cholera again at Goa, 

n> it was now callra kachaiza. or haixa. a name by which it is known 

VDgbout India at the present day; he says it was always most severe in 

' 3n» and July. In the meantime the Ihiteh, French and English had 

abo^lvd round the C'ujwof Good Hope to India; and Lindshot, a Dutch- 

■m. about 1589, while residing at (ioa, wrote tliat Miirdntn, a disease 

vUcb comes on very suddenly, is common and deadly, as it attacks the 

' maf h and bowels with continual vomiting and purging. Hence cholera 

a firrt met with on the west coast of Hindostan. south of and far away 

t Calcutta and the Ganges. In 1638 it again prevailed in Goa, and 

trnot was himself attacked with it, at Surat, still on the west coast and 

ijf Bomiuy. The first Englishman who described cholera was Dr. 

. who also saw it along the coast of Surat as earlyas 15(13. 

B \62^ Bontius, a Dutchman, described cholera at Butuvia, far to 

tfac aMt of Bengal, and to which it must have been conveyed by ships. 

It waji Doticetl at Indore, near Central India, in 1621 and l(i81: also 
u MrWBT, far north of 8urat, in 1C21; apain at Nagpore in the very cen- 
ter o( India in 1GG6. At Bejapoor, a little north of Goa, in 1687; also 
M Uasnlipatan, north of Madras, on the eaxt or Coromandel coast in 1687; 
aad in Oeylon in t(i3U. 

la 1783 it was seen at Madras; in 1739. at Delhi, far up in the north 
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of India ; in 1756 at Arcot, just west of Madras ; in 1768 at Pondi- 
cherry, south of Madras; in 1777 at the mouth of the Ganges; in 1780 
at Tranquebar, south of Madras; in 1781 at Juggernaut, south of Cal- 
cutta, and at Ganjam, near Juggernaut. It did not reach Calcutta, from 
Juggernaut, till It 82; nor Madras from Juggernaut till 1783, from whence 
it was carried to Trincomalee on the east coast of Ceylon also in 1783. 

la 1783, too, it was at Hurdwar far up north at the foot of the Hima- 
lava mountains at one of the great twelve-year festivals. In 1790 it was 
again at Juggernaut, near ChiUca Lake, to which the idols of Juggernaut 
had been taken for safety against the Mohammedans who were besieging 
Juggernaut. It may be noticed here that the twelve-year Juggernaut 
festivals precede those of Hurdwar and some other places by two years. 
The Juggernaut festivals fell in the vear 1781; those of Hurdwar in 1783. 
The frequent outbreaks about Madras were connected with the festivids 
at Arcot, Vellore, Coniiveram, etc., near by, as we will see hereafter. 

One of the earliest English accounts is by Dr. Paisley of Madras, in 1774. 
He writes to Dr. Curtis: " I am glad you caused the army to change its 
camping ground, for there is no doiibt the soiled ground contributed to 
the frequency and violence of the attacks of this dangerous disease, true 
cholera, which is the same we had at Trincomalee. It is often epidemic 
among the natives: in our first campaign it was terribly fatal among them, 
and fifty European soldiers also died. 1 have met with many cases since.'' 
The only claim of Calcutta and Bengal to priority in cholera is that given 
by Macnamara who says, "there was a temple to Oola Beebee, or the Goddess 
of cholera, near Calcutta, in 1720, which is visited by pilgrims to this day 
every Tuesday and Saturday, especially from April to June, in cholera 
times. The pilgrims fast in the morning, dine at two o'clock, when 
they eat crushed rice and a preparation of milk, and pay the priests.'* 

The most suggestive early outbreak, which should have attracted more 
attention long ago was among Colonel Pearse's 5,000 troops marching 
in March, 1781, at Ganiam, near Juggernaut. He reports that in addi- 
tion to those who died, there were 500 in hospital, on March 22, and 
says: " Death raged in the camp, with a horror not to be described, and 
all expected to be destroyed by the pestilence. I first attributed it to 
poison, but soon found there had been a pestilential disease raging among 
the natives in the parts through which our marches lay, and that part oi 
our camp was drinking in death and destruction. In a few days, 1143 
men were in hospital; but on March 26tli there were only 908, and on the 
first of April the army was able to march again, leaving 300 convalescents 
behind." The supreme government report adds: " the pestilence found 
its way to Calcutta, chiefly affecting the native inhabitants with great 
mortality, and is also pursuing its course to the northward.*' This is 
the first authentic account of a Juggernaut cholera carried to Calcutta. 
It liJis since been repeated so frequently that the words: " cholera raging at 
Juggernaut, and beginning in Calcutta," are almost stereotvped. This epi- 
demic was carried far up to the north, reinforced by pilgrimages to Gaya, 
just below Benares, to Benares, and Allahabad at the junction of the 
Ganges and Jumna rivers; and so on to Hurdwar, which it reached in 
1783, as before said, at the great twelfth-year pilgrimage, which takes place 
there two years after the great twelfth-year pilgrimages to Juggernaut: 
for among the Hindoo priests there is the same rivalry as among the op- 
posing sects of Persians, Arabians, Mohammedans, and among Catholics 
^^testants, and Mohammedans and Israelites. At Hurdwar in 
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i;«I, tTt*".I, in leas than eight tJavR, 30,000 pilgrims were cut off by cholera. 
!:■ - r]..;iU farther to the north it went no one knows. 

"Ill l.iaiijuin undJuggemuut it aJso went south with Col. Pearsi'*)" 
;■! by infected natives to Madras. Dr. Oirdleatone remarks: 
■ •t the bowels were the first dietase which appeared among the 
:■ trooiw at Madnu) in October, l"a2. More tnan fifty of these 
1- k.ill(nl by them iu the first three days after they arrived; and 
- ■■ ;in three months upward of 1,000 had suffered from these corn- 
He eay& there was coldness of the skin, especially of the hands; 
-.- of the pulse, siuiBinodic contractionn of the legs, coldness of the 
■ L I i feet, which were sodden with cold sweats, lividness of the iiaiis, 
I'll, insiitiahle thirst, and incessant vomitings, terminating in 
: not checked. By May, 1T83, cholera had been carried 
!'ft at Trincomalee, on the cast coast of Ceylou, and the 
- iifrat say« it prevailed jilong the Coromandel, or east 
_ !„'. i. ■ ^i)ccially in tho neighborhoM of Madras, from l?i2 to 

In 1796 Fra PaoUno Bartholomeo published at Romea curiona account 
it cbolrm on the west or Malabar coaat,and says it waa there called Nirrottben 
in the ilalabar language, Mordtvin in Sanscrit, and not Mori dp- Chit-n or 
"dogs deaith," as it is called by Sonnerat. He says, " It is most fifquent 
m October, November and Itecember, when the cold winds come from 
the ocetui loaded with salt and nitre: while on the east or Coromandel 
mast it M most conmiou in April and May, when it often carries off thirty 
« forty persons in one village in one night. In 1783 it prevailed with 
imible ferocity and destroyed an enormous number of people." None 
4< tbcae writers seomod to reco^iize the horrible filthiuess of tho Hindoo 
nlbge*, bat onlv talk about rains, winds, malaria, soil, heat and what 

DOL 

The Rev. Father Sangermano says it prevailed in Burmah far east of 
c Bay of Bengal iu ITK 

It will be seen from the accompanying map that cholera did not 
^oste in Bengal or Jessore in 1817, as is usually supiKfefd. 
li waa noticed on the west coast of India long before it was seen on 
It was felt at Calicut, Goa, Bombay and Sural, on tho 
, nearly two hundred years before it was recorded at Calcutta, 
r Abdna, on the east coast. 
e holds true to-day: Calcutta and Bengal unfortunately have 
k aonnpoly of cholera, but all India is possessed with it. The fieugal 
sAcbl reports and maps indicate that there was no cholera in Boml^y 
aeept i»i»donal]y. and then only when derived from Bengal previous to 
ItoS. (See table of mortality for Bombay.) 

e whulp iif Ihia great epiilemic of ITS! to 1788 was a great twelve-year 

ti oulbnMik, RUch ns we will are was supplemented jii 1817, or three tune:; 

« jrcwv aTterwanl; un<l estendeil troiii Juifj-emniit on the luidUle cast I'liast 

■' '*• and Hurdwar in tlie north; down to MiulruB and Ceylon in the south- 

jbaover to the Wi^st or Bombay (-oast The details of litis epideniii- 

jt the counterparts at those which will now be given o( the great out- 
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CHAPTER IL 

THE GREAT EPIDEMIC OF 1817. 

In 1808 there were only five cases among the European troopj; in 1811, 
1812, and 1813, no less than twenty-nine cases at Chunar; and in 1814 there 
were deaths at Cawnpore, Nagpore, Benares, and finally at Dinapore near 
Calcutta — in all fortv-six cases. In 1815 and 1816 there were no cases 
reported among the English soldiers. In short, from 1503 to 1817 there 
were no less than ten epidemic outbursts in India, so that it was no new 
thing for cholera to spread wide over the country; but there were so few 
Europeans dwelling there that they were not made public. Besides, no 
medical board was established tiU 1786, and its reports were not published 
tUl 1818. 

The great epidemic of 1817 is usually supposed to have commenced in 
August at Jessore in the Sunderbunds, northeast of Calcutta and near the 
great city of Dacca, at the confluence of the Ganges and large Brahma- 
pootra nvers. But it was only more severe at Jessore, and they were more 
irightened and made a greater outcry. Cholera was at Patna and My- 
mensing, far above Calcutta, in July; and was so severe in Calcutta itself 
in July that the government board returned word to the Jessore authorities 
that their pestilence was only the usual epidemic of the season, which 
had already been more fatal in the native or " black ^* town of Calcutta 
than at any former period in the recollection of the oldest inhabitants. 
And it was probable that no considerable town in the low and humid cli- 
mate of Bengal was entirely exempt from it (Macnamara). 

Still Dr. Barnes of Jessore threw much light upon the causes of the 
outbreak. He says: 

"They are not to be mistaken, although they are too extensive to be brought 
under human control. Putrid exhalations f i*om the constant and rapid decompo- 
sition of animal and vegetable matter and the use of unwholesome water, are the 
sole causes. The atmosphere of Bengal is close, heavy, and moist; and tlie ther- 
mometer never lower tnan 75° F. from March to November." "In such a cli- 
mate," continues Barnes, ** any person acquainted with the materials that accu- 
mulate in Hindoo towns and villages, and with the crowded, filthy and unventi- 
lated state of the hous€»s and streets, must be satisfied that these, of all others, 
are the conditions most favorable for tlie infection and at times even contagion. 
The huts of the poorer natives were surrounded with every kind of nastiness as 
well iis stagnant water, and the exhalations from them were at times almost 
insupportable." 

Dr. Barnes did not place much stress upon mere swamp malaria, but 
much upon what is now called ** civic malaria.'^ While he had so much 
filth directly under his eyes and nose, he troubled himself little about east 
winds, subsoil water, the barometer, or the so-called epidemic constitution 
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^■f tbo air. He foaoit unough ou tlio siirfiLoc of the eiirtli without digging 
^^pnM' or smrin^ higher. 

^F ibt) pestilence advancetl go rapidly up the (Ganges and over Bongut that 
^■f October, ISIT, it had covered 195,935 st^uure miles, and within Qiisvast 
^Keft the inhsbitanta of scarcely a single village or town had escaped Its 
^■•dl^ ioflaeoce. It had paseeil Benares, and reached the great dlstribnt- 
^Kr citT of Mirzapore, near Allahabad, to the sonth of which the Mar- 
^bia of llaetings' army of 10, 000 men and 70,000 camp followers was 
^■oring BtiU further south. Cholera commenced among the native camp 
^^^wcrra with 97 deaths ou November i3th, and the Marquie then Bald: 
^prbero is an opinion that tho water of the tanks, the only water we have. 
Ht an wholesome: therefore I will move to the river Fohooj, though I 
^pR» 1,000 sick," Nov. 15 be writes: " We crossed the river this morn- 
Hw. The march was terrible from th« number of poor creature* falling 
^Bc bttm suddea attacks; and the quantities of those who have died in 
^^» WMffons, whose bodies had to be thrown out without burial to make 
Jteia lor the new-comers; 500 died Bince sunset yesterday, ten of my 
BmIt ecrTKDts among them. The ground is sandy and porous, and there 
^B»n abBtement of the contagion. Still numbers of dead and dying meet 
^■F eyv in everj- direction. Nov. 17: The surgeons wish mo to renmhi 
^Kother 'lay. but the stream is too small for our wants, and is muddy. 1 
^Knk of moving to the river Betwuh, which is large and limpid. Nov. 19: 
^k tDATcbed lifteen miles to this brood, clear stream which has lofty banks, 
^hd tbiere is a favorable change. Nov. ~1 there is an unquestionable im- 
HOTCtDeot; no one can comprehend my sensatious ou hearing laughter in 
tbe camp this morning for the first tinae." The disease disappeared like 
— gic; bat not before over 13,000 had died. 

The Harquie'e account is one of the most graphic and touching that has 
Mcr been given, lie says, after creeping about, as usual, for some time 
WMiafE the lower classes of camp followers, it suddenly burst forth with 
imuBtible violence in every direction. The natives deserted in great num- 
fcw, and the highways and fields for many miles around were strewn with 
thrir duad bodies, 'thv line of march of the white ti-oops soon presented 
a nwwt deplorable spectacle. The greater jmrt of the sick were left be- 
hhid, although all tne baggage and ammunition were thrown away and the 
rarts t»ken to swell the number of ambulances. Many who left tho 
v^ijTu, pressed by tho sudden calls of the disease, were unable to rise again, 
ukI wpru necetjsarily abandoned. Hundreds dropped down at every day's 
■drBiii-<', and more were left behind at every nignt's halt. Tho places of 
mcsmpiueut and lines of route presented the appearance of a deadly 
tatUo-lidld Bud tho track of an army retreating under every circumstance 
of d<^(Ut and discomfiture. lie gave instructions, if tie should die 
huDsrU, that his bo<ly should be bunod privately in his own tent to prevent 
a paniv among his troops. Some of bis own table servants bod dropped 
down while waiting upon him and his stafiF. Wo are here n^mindetl of the 
—joddcti (Hitbn.tiik in Col. Pea rse's army, near Juggernaut, in 1781, and in 
~ ". CVockett's force near the same place in 1790. 

K considerable force of Sladras troops was marching up from the south to 

'le Marquis of Hastings. It had Buffered many privations and much 

fraud excessive heat, but luui had no cholera until it got to Nagpore 

idia, where we have soon cholera had been in 166(J. Col. Adams 

J heard that tho pestilence was in his vicinity before his troons, 

e m high health, wero attackcdj especially while loitering for 
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water at the neighboring rivulets; seventy were seized the first day and 
more than twenty died the first night. 

From Nagpore the great high-road southwest to Bombay, by way of 
Jaulnah, Aurungabad and Poonah, was soon involved by the troops, in 
spite of a strong southwest monsoon which was blowing directly from the 
Arabian sea. 

In the meantime troops were also being sent up from Bombay toward 
central India, and pilgrims going to the great festival at Punderpoor, be- 
low Bombay, crossed their line of march. A great outbreak took place 
and 3,000 pilgrims died in the course of a few days, and the rest on their 
dispersion carried the pestilence in every direction. Punderpoor lias 
often since played a great part in the Bombay epidemics. 

The progress of cholera from Nagpore, in central India, down to 
Bombay naa been carefully, watched and traced from city to city and 
village to village, creeping or even jumping along by the arrival of persons 
from places known to be infected. Some towns escaped for months where 
this sort of communication was not frequent, or the water supply was 
good. It was pronounced capable of transportation from place to place. 
It was regarded as infectious, but only under some peculiarities of the con- 
stitution of the patient, or of the local conditions of the place, or of its 
water supply. Surgeon Coats thought if it was occasioned by some 
general distemperature of the air it would have spread over the country 
with more regularity, and have attacked all parts of a town more equally. 
But it seemed only to travel over roads, and when the population was 
scanty and the intercourse slight its progress was slow. 

Tne Presidency of Bengal contains much more than one-half of the 
whole population of India. The valley of the Oanges is perhaps the 
most populous in the world and has the greatest number of large towns, 
cities and villages. The pil^mages to every part of the Ganges are 
numerous and even almost mcessant. Hence tne progress of cholera in 
Bengal seemed confused and indeterminate. But as soon as it reached 
central India, where the population is sparser and the roads fewer, and 
every objective point was watched by intelligent and responsible army sur- 
geons, the more or less regular and progressive advance of the pestilence 
was at once noted, and that it marched even against the most powerful 
monsoons and winds. 

Cholera prevailed in the Bombay Presidency in 1818, 1819, 1820 
and 1821, and over 150,000 town and country people died of it. During 
these years it also traversed almost the whole of India. From Allahabad, 
a somewhat central city toward the north, it was carried up to Lucknow, 
Oude, Delhi, Hurdwar, Lodiana, Lahore, and even to Peshawur in the ex- 
treme northwest. 

From Nagpore, in the very center of India, it went directly south to 
Hyderabad, Bejapoor, Gooty, Bangalore, Seringapatam, Mysore, Bellary, 
Madura, and down nearly to Cape Cormorin, the southernmost point of 
India. 

From Juggernaut it traveled down the east coast to Madras against 
the heaviest winds and the southeast monsoon, and was carried in ships 
over to Trincomalee in Ceylon, and from thence in ships to Mauritius 
and Madagascar. 

From Calcutta it was sent northeast by land toward Burmah and China, 
and southeast to Batavia, Java, and the Philippine Islands and to China in 
ships. No winds could have carried it tliroughout the Eastern Archipel- 
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vHhoat its attacking many more ielirnds than it did. It only broke 
in tbcMe in which it was landed from ships. 
Fram Bombay on the weet coast it was sent in shim to Muscat and 
tther plac«« on the Persian Gulf. In 1S'21, 800 Engnah troops under 
OoL Tbompeon were sent to Muscat to punisli piratca. They carriuct 
Ae rfiwcwc' vitb them and landed it on the east coast of Arabia. It also 
pmaQed in Surat and Eurrachee, and from these three cities 130 British 
md 130 country Tessels wore going every year to tiie Persian Gulf. The 
krifor of Muscat is so land-lock^ that lev winds can blow into it; and 
iiidiMinotly stated that it was brought there in ships. 

It WHS also carried to BusHrc, far up the Persian (lulf, and to Basso- 
ah Bt the very head of it, by English ships. At Bassonih 18,000 are said 
li ham dipd in the course of a few weeks, doubtless from wat«r coiitiiini- 
Mticm, and from there it was transported up the river Euphrates to Bag- 
Ad, which became allect«d as well aa the surrounding country. A I'er- 
■Hi uinj lay before Bagdad, and lost over 2,000 men in a short time, and 
(fan ivtraated north, carrying the disea,Bo with it as fur as Tabreez, just 
Wvwi) the Black and Caspian seas. 

SerbeU and Mesehids Qosscin and Ali, those great places of pilgrim- 
tfu became involve<l, and pilgrims and travelers carried it to Ale|)[>o, 
Amineh and Damascus, almost to the east coast of the Medit«ranean sea. 
rta« it died oat in 1823, 

Piom l^breez it was carried np between the Black and Caspian seas 
te Tiflis in the Caucasus, whence it went through the only mountain pass. 
ifcu of Dariel toward Russia, and finally reached Astrakhan both bv land 
nd by ships from the foot of the Caspian sea. It arrived at Astrakhan in 
Saptombvr, 1823. where it died out m the winter and did not reapi>ear 
ntfi] six yeHi« after, wlien it was reimported. 

M^y assumed that cholera was blown over the Caucasus mountains. 
vhicb are 6,000 feet high. In 1822 the (lass of Dariel wjis a mere mouii- 
uia ro«d: next it became a Russian mditary road, and now a niilroud 
Iwrtinr stmiglit to Moscow runs through it. Cholera has been cjtrried 
■kou^i it again and again by soldiers and travelers. 
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CHAPTER HI. 

THE EPIDEMIC OF 1827 IN INDIA, WHICH REACHED RUSSIA IN 
1829, ENGLAND IN 1881, AND THE UNITED STATES IN 1832. 

In 1820 there was little or no cholera in India. In June 1821 it pre- 
vailed to such an extent near Juggernaut that the idol car could not be 
dragged about as usual. In 1823^ Juggernaut and its neighborhood again 
suffered severely. In 1824 it was in central India and far over toward 
Bombay. In 1825 it was ^gain at Juggernaut with Calcutta also suffering 
severely. Early in 1826 it was evidently on the increase in all Lower 
Bengal. By May 13, 200 or 300 cases died per day at the holy city of 
Benares, half way up the Ganges. In November, 1826, it was fw up 
above iJlahabad on both the Ganges and Jumna rivers, and at Delhi and 
Agra. In May, 1827, it was again at Agra with a very lar^e number of 
victims, and in June again in and around Delhi to an epidemic extent. 
It was then found that it had been at Hurdwar, further north, in April. 
In June it had spread up the sides of the Himalaya mountains to the 
height of 3,000 feet. It was all over the northwest provinces in 1827, 
especially at Lahore, one of the most northern cities. Suddenly it was 
heard of far west at Teheran, the capital of Persia, near the foot of the 
Caspian sea, but not until early in 1829. Then it was discovered that it 
had been at Cabul in AJ^hanistan, just west of India, in 1827 and 1828. 
Lieutenant Connelly met with it at the important city of Herat, still fur- 
ther west, in 1828 and 1829, and said that cholera had swept away many 
thousands of persons in and around Herat. 

The question now arises. How did cholera get to Cabul, Herat and 
Teheran r It was generally assumed that it was blown over the tops of the 
Himalaya and Suleiman mountains. But 

According to Lieutenant-colonel Sir Alexander Bumes (see "Narrative of a 
Journey to and Residence in Cabul in 1836, '87 and '88," p. 77), the most extensive 
arrangements have long been made to convey pilgrims, merchandise, and disease 
to and from Hurdwar and Central Asia. 

Tlie Lohanee Afghans are a migratory, conmiercial, and pastoral people 
who proceed annually into India to purchase merchandise. At the end of Octo- 
ber, as winter approaches, they descend into India, remain until after the fair at 
Huixiwar, and commence their return toward the end of April. They all reach 
Cabul and Candahar by tlie middle of June, in sufficient time to dispatch their 
investments to Herat and Bokhara; and then pass on into Khorassan in Persia, 
where they remain during the summer. They march in three great divisions; 
the first has twenty-four thousand camels; the second nineteen thousand, and the 
third seven thousand. It is with these that the Hindoo merchants, and foreig^iers 
generally, travel. This channel of trade is very ancient, dating before the time 
of tlie Emperor Baber, a.d. 1505. 

These large caravans go through the Bolan and Kyber and other 
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B through which every iIl^'ueiou of Indiu from the west has 

Alexander the Great and his Greek troops took these routes; 

Lhaii. and all the Mohatninediin conquerors of India. The 

: well known, have made Beveral invasions of Afghanistan 

1 tbem. 

s arr&ngemeDts for the conveyance of pilgrims, merchandise, and 

e further west are still more complete, according to Sir James Coii- 

l>ae west of Herat, liee Meschid, the }My City of North Persia. 

' t months in the year all the roads to and from Meschid aro 

with pilgrims. Nearly sixty thousand como up from India, 

id Afghanistan, and as manv moro from Turkey in Asia, the Cau- 

d short's of the Black and Caspian seae. Meschid lies half way 

^««ti Ilerat and Teheran. 

llerat has great historical and present interest. The Russians have newly 
Wed near there. It is surrounded by one of the most fertile plains 
e world, about forty miles in diamettr, which produces grain, cattle, 
I and T^^tables in profusion. It is watered by numberless bright 
■rwuns and rivulets, and a jackass load of grapes, peaches, melons, etc,, 
ma he bought for 50 cents. An army once there will require nothing but 
diKhing. arms and ammunition. The food and water questions require 
SB Kttmtion. Herat has been visited by cholera again and again. In 
IflW Kin^ Mohammed and Prince Koursun, the last members of the royal 
(analy nf Afghanistan, fell victims to cholera, and left the succession in 
Aipato np to the present time. 

At Toneran, in 18^9, there was the greatest consternation. The Shah 

ti Peisia and his court fled to the mountains, the nobles and people fol- 

ic«e<i hj«i example, t« escape the pestilence. From Teheran cholera Wiis 

.- - . f- T the second time to and up tlio Caspian sea to Astrakhan in the 

1 1 the month of the gi-eat river Volga, where it empties into 

-;>inn; and also by land by way of Tabreez and Tifiis. and 

i rough the Pass of Dariel, just as it had gone before in 1823 and 

1 1 was destined to reach Orenburg first, high up on the Volga, by 

: i-outt'. From Herat it was also carried northwest by caravans to 

. ,:1 Bokhara the most holy city of central Asia, and is oven said to 

.11 at Cashgar in 1837 and 1828. Then it was forwanlod to 

;i the et« of Aral, and from thence to Orenburg, which is the 

: i-.uling town of Russia, and also a strong military post It had a 

. ■•' \^,iM} men and others doing outpost duty toward Khiva, The 

1 rii on Aug. 26. 1839, was a suldler; the second an officer. The 

irilica who brought goods with caravans seemed to escape, and 

_, .__::-f luction of the disease seemed a mystery. In fact, the cases were 

«.> '•.'« that they were not recognized till Sept. 10. Finally tliey admittud 

l^t it had r^ed among their people, and it came out finally that some 

tf tbcin had died of choiem in Orenburg, but the deaths of these obscure 

^tipto wvTV eaiiily concealed. Then it also was discovered that the Ebon 

tf l^hiva had eoromcnced a campaign toward Persia, but at Khorassan 

^^ lnja n comiielled to retreat on account of an outbreak of cholera which 

pupt awaT ■ large portion of his army. From Sept to Oct. 21, 1S39, 

;«T de*ths (n'curred in Orenburg. At first it was sup])0sed not to be 

rna and certainly not contagious; but it was inferrt^ tliat well 

>niit^ from infected districts brought some of the atmosphero 

1 which then poisoned the air of the new place. The diarrhcsfd 
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origin and infection wore overlooked; soiled clothes were not examined or 
looked for, but clean merchandise was severely quarantined. 

From Orenburg it was carried west, by August 27, 1830, to the great 
fair of Nishni Novgorod, where 300,000 to 400,000 merchants, etc., as- 
semble in July and August * of every year. From there it went to Mos- 
cow, to which it was also coming from the south, from Astrakhan, and up 
the Vol^, spreading over all southern Sussia and toward Austria, Hun- 
gary ana Poland. 

A determined effort was made to save Moscow by means of quarantine 
and cordons. The Emperor of Russia, through his medical advisers, 
announced his fullest conviction that cholera was not a miasmatic disease 
generated in the soil and carried about by the winds, but by persons and 
soiled clothing only, not by clean merchandise ; that it spread by a 
species of infection, then called contingent contagion. Twenty cholera 
hospitals were provided, one for each wMxi or district into which the city 
was divided, with police officers, physicians, clergymen and a magistrate 
for each section. Barriers were placed between each division, so that if 
the pestilence broke out in one ward it might be prevented from spread- 
ing to the others. Cholera was apparently kept out of Moscow for a long 
time, although it prevailed in every province around it. Finally it stole 
in in so many different paths by means of diarrhceal cases that no exact 
information has ever been gained how it first made a lodgment. The 
people took alarm, and 50,000 of them stole away before stringent measures 
were instituted. The epidemic was well under wajr bv Sept. 18, 1830, 
and from the 24th to 28th it was called sporadic and indigenous and then 
all means for preventing its entrance after it had long been in, were en- 
forced in the most vigorous manner, and also to keep a pestilence in which 
had already got out. A double military cordon was put around the city, 
with troops and loaded cannon everywhere; all the bridges were destroyed, 
and wagons, horses, and vehicles seized. Infected persons were isolated; 
their clothes washed in chlorine water or vinegar, and fumigated with 
burning sulphur. The physicians washed their hands and faces with 
vinegar and rinsed their mouths with it; were careful not to swallow their 
saliva, and breathed through sponges soaked in vinegar when in the vicin- 
ity of severe or fatal cases. The physicians generally escaped, but 
ninety-three clergymen died. Nearlv 9,000 cases m all occurred, for they 
did not then know how to disinfect the discharges. 

From Moscow it was also carried to St. Petersburg, on the 26th of 
June, 1831, and Drs. Russell and Barry, of the Indian service, who had been 
familiar with cholera in Hindostan, were sent by the English Government 
to observe the disease. A triple cordon of troops was placed around St. 
Petersburg to keep out the cholera; but Drs. Russell and Barry state that 
tlie first case occurred in a person who came down the river Neva, in a 
bark with goods from Moscow; the second in an individual who had been 
on board the bark upon its arrival; and the third in a soldier who 
had mounted guard on the boat to prevent any intercourse with the 
shore. From §t. Petersburg it was carried down to Cronstadt, on the 
Baltic, and a new current of the disease was then let loose to visit Ham- 
burg, Bremen and England. The winds had blown east to St. Peters- 
burg for 51 davs, west 32 davs, and variably 9 days. The east wind was 
accused. St. Petersburg ha(l no sewers at that time, and got most of its 
drinking water from contaminated surface wells. I'lio people understood 
this so well tliat they accused the government, doctors, apothecaries, Jews, 
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"i t'\ sTmngers of poisoning the wells. Huge riots broke out in wliioli 

- 1 '■" ■^*n^ were iiijurfd and some killed. Finally nearly 10,000 of tli« 

,is*tw broke the cordon and spread themselves over tlie conntry, 

-■.t.--- carrying the diseaae with them. Finally it got up ae high as 

tmioKCf 1 on the White ai:a, and Frozen ocean. 

In the meantime the griwt Polish insurrection of 1830 hntl taken pla«e, 

mi ttamian troops from many infected provinces hod been sent to the 

yV^b-irhood of Warsaw. Many battles took place, in some of which the 

■ it the Ru^siuna, took possession of their infected camp-grounils, 

■ t'-^l artDB, food and clothing. It then commenced in the Polish 

: i.h was fiually beaten back to Warsaw, introducing the disease 

[iiost tlie whole of the Prussian and Austrian armies were employed 

je cordons aguinst the cholera in Russia and Poland, but people were 

I running the lines and were tired u]K>n every night.' lu addition, 

ft uIlow(.<d Duntzic to be nsed as a depot of provisions and stores for 

army, and its hurlior was crowded with Kuesian transports, 

B to say tliat cholera broke ont badly in Dantzic. 

complete the folly, the whole Polish army finally crossed the boun- 

• nt AuHtria and Prussia, laid down its arms, and surrendered to them 
r th>n to the Russians. Cholera was quickly in Hungary and Aus- 

t oepecially it was carried to BiTlin and from there to Hamburg 
•men, and from thence over to fingland. Still it was not des- 
1 to reach England firxt in that way. 

1 Moscow it was conveyed early in May, ttOl, to Riga, and it is 
f stated that it was brought to the headwaters of the river Dunu, 
' month of which Kiga is situated, and was carried downstream 
.t citT- Immense alarm arose, and on June 3d no less than sixty 
■ flea in liarte from Riga, four of which were destined for England, 
allT for .Sunderland, on the east coast. By October 26, 1831, an 
I ling:lish report declared that three hundred and six cases and ninety- 
r deaths had already occurred in Sunderland, and the first case of 
, in I»ndon occurred in the person of a man from Sunderland, 

1 (^nilon it Viae carried to I lover, and over to C'alais and Paris, in 
From England it was carried to Scotland and Ireland, and in the 

; of 183-2 vessels from Duhtin and Cork conveyed the disease over 
t AtUniic to Quebec. 

'~ e, Becretary of the Privy Council of England, was sent up to 

^ to obtain information, which ho says it was very difficult to 
> medical men and higher classes were split into parties. 
j; about the nature of the disease and concealing the facts which 
._i iwainst their rcei»ectivo theories, Dr, Danby, the health officer, 
lainpd tliat phj-sicians would send him no information, and a strong 
l*A-ninpnt order was put forth to com|»el them. He winds up: "For 
[ timi- the truth was qnlte unattainable in Sunderland. Falsehood 
^ptted with Buch zeal in every ([uarter that the medical and daily 
« almost universally Imjxised upon," A trunk of clothes belnng- 
nilor who died of cholera at Riga on the Baltic was sent to his 

* iu Maine; the contents were given to his relatives, some of whom, 
" ifC lo the late Dr. C. A. Lee, died of cholera in tliat State. 

underland the fiercest disputes arose about the origin and mode 
al of the disease. It wua known tlmt some Sunderland sailor« 
i jn Baltic parts on board of cool vessels, and their clothes had been 
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sent back. The first persons attacked in the port resided on the quay 
and were exposed to intercourse with the shipping. It was subsequently 
proved that cases had occurred as far b^k as the dth^ 14th^ and 29th of 
August, and were not reported, or were concealed. This was two months' 
before the acknowledged importation of the pestilence. 

There were only 97 deatns in all England in November, 1831; 282 in 
December; 614 in January, 1832; 708 in February; 1,519 in March; and 
1,401 in April. 

The emiCTation to Canada and New York was so great in 1832 that 
cholera reacned both these distant places almost before it was carried from 
London down to Paris. On March 24, 1832, cholera broke out suddenly 
in Paris, and according to M. Gendrin, on the third day of its appearance 
he received patients from many districts in Paris into the Hotel Dieu. 
He observes tnat the patients' distant residences and opposite professions 
precluded the 'probability of their having derived their disease by con- 
tagion, or from human contact. The disease was so virulent, that of the 
first 98 cases 96 died. Within a week the mortality reached 500 a day, 
and the cases to four times that amount, and in eighteen days no less than 
7,000 persons had died of it. To every one conversant witn cholera this 
tremendous outbreak was not brought to it by the winds, but was cer- 
tainly connected with water contaminated with cholera discharges and 
filth. It also goes without saying, that it did not reach its great propor- 
tions in three days. In fact it commenced as early as March 1st, which 
was no fool's day for Paris. Grisquet, the Prefect of Police, exerted 
himself to suppress the pestilence, but the rag-pickers rebelled against the 
order forbidding garbage, dirt and rubbish being thrown, as usual, in the 
streets and raised barricades. Others thought the disease was brought 
and propagated by the government, aided by physicians and apothecaries, 
and the latter were insulted and assaulted. In fact, the pestilence had 
been spreading slowly for six weeks before the great outburst, the cause 
of which has only been made manifest by Dr. Marey in his little brdchure 
called " Les Eaux Contaminees et le cholera. Pans 1884.'* He marked 
on a plan of Paris every house which had had deaths from cholera, and 
then hunted up the water-supply. The left bank of the Seine suffered 
slightly, the right severely; the latter was supplied largely from the canal 
de L'Oiircq and the river Seine. The former at La Villette is exceeded 
in its amount of market boats and shipping only by Marseilles and Havre, 
all the filth of which goes into the canal; the water is filthy dock water; 
in addition many sewers empty into the canal, as others do into the Seine, 
and yet this nasty water was supplied to the greater part of Paris for 
drinking and cooking. In every epidemic in Paris, even that of last year, 
1884, the canal de L Ourcq has played the same distinctive part. 

In all the epidemics in Paris and many other places the most wearisome 
and complicated tables are given of the age, sex and occupation and married 
or single state of the sufferers, the state of the thermometer and barometer, 
the direction and strength of the winds; the amount of heat and rainfall; 
even the side of the house and the story in which the patient dwelt; the 
nature of the soil, etc. , etc. All of which gives scarcely a gleam of the 
nature and causes of cholera. Fortunately the amount and kind of civic 
filth is often given, and occasionally a hint that the water supply was bad. 
All the early cases in Paris were overlooked or concealed, and it has never 
been made known how the pestilence arrived there. It was at Calais, 
from England, before it reached Paris and probably also in Havre from 
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ibarg. Of 20.0*X) inliabitaiite in the Luxemburg quarttT 7,553 were 
jmt and 13,33t» well-to-do. Of the former 4,500 suffered from 
liiii I ■ of the latter only 3,500. Before tlie ndveiit of the epidemic 
■ Fnarv it was repro«)uced iu Kiieland aud Ireland, otupecially in Hull, 
Tarkai»] Leeds, but there were only H,71>6 cases and 5,432 deaths. 

I wiU finJHb with the epidemic in Europe before following it to 
iBsicib Up to this time Spain and Portugal had escaped: then, the 
Ifodaa, s transport steamer, sailed from England to 0}M»rto, on Dec. 
Sk ISyJ, with troops for Gen. Polignac: not a nice ChriBtmaH gift, and 
ained on New Year's day, 1833, having lost seven men by chofera; the 
appeared on land ou Jan. 15th. Spanish quarantine wat^ rigorously 
d, fxeept among the troops. Every other traveler from the in- 
fcrtod district was detained, and even threatened with death and oonSs- 
atisn of eoods, if he did not go through all the formalities; and also all 
Aowvha Darbored him. Butcholera broke out soon, of course, in many 
fnnncce in Spuiu, reached j^Iadrid, and -was even carried over to Barcelona 
•■ the cast coast. 

In the meantime it had been brought down from Paris to Marseillea 
■d Toulon, and also forwarded eaat to Villafranca, Nice and Cannes. 
Br Aninist 12t)i it was at Turin and soon after at Genoa on the west coast 
ft lair. By Kovember, 1834, it had reached Venice and Trieste on the 
«ik coMt and tlie Adriatic sea. In October. 183G, it appeared in Naples 
■ tpitc of a most rigid quarantine at the port, but it slipped in overland, 
bm Milan and other places. The physicians traversed the streets covered 
boa bend to foot with black wrappers of wax cloth into which two pieces 
4 gtew were introduced for eye-holes. In Home alono there were S,372 
«Mand 4,5IH deaths. 

It RMti spread down to Sicily, and is supposed to have been carried oast 
fci Malta, on June nth, 1S37, followed by 3,893 deatlis among the peojile 
Ml) !*i,i KtisL-s and 578 deaths in the Englisli garrison of 3,070 men. The 
lItJit«TTOUt-'aii fleet suffered considerably, but only after it had touched at 
Rilmno or 3Ialta. 

Bat anotUer stream of the disease, which had been overlooked, was 
Miiiii lip from Meccaasearlvas 1831, brought there from India. Nearly 
MK-buf of the pilgrims died, especially in the Syrian oaruvan, and the 
TB of Mecca aud Jeddah, the seaport of Mecca. It was carried up 
and Cairo in fWpt. and from there to Alexandria on the Medi- 
_ in August; aud had »lso been pushed up the old route to Asia 
In July it was at Coustantinople, whether brought up from 
Hgntt or OTer from sontheni Kussia, or tioth, no one knows, ]tut this 
■on ia certwn, that it almost reached \'ienna from the west by waj' of 
nancv and Italy, almost before it got there from the east by way of Ruh- 
■t: to tliut at this early date there was no ex<:use for assuming that cholera 
always tmroled wi-st like the young man; esjiecially as it was known that 
* bad boon carried cast to China as early as 18:^1. 
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CHAPTER IV. 

THE FIRST EPTOEMIC IN THE UNITED STATES. THAT OF 1832. 

C'lIOLKiu ImiJ ]ii-t:vail(id, ua we have seen, in Russia in 1839 and 1830. 
It reitchcil Englunil, Scotland and Ireland in 1831, and waa flret landed 
ftt firoHse Island, the cjuurantine station for Quebec, on April 28, 1833, 
by the ship Constantiii from Limerick, Ireland, with 170 emigrants, of 
whom 3!) had died of cholera on the voyage. On May I4tb, the ship Itobert, 
from Cork, arrived, having had 10 deatiia from cliolera. On ilay '-JSth 
the ship Klizabetli, from I)ublin, cunie in with 21)0 jtuBseneere, and 20 
deaths from cholera. On June 3d the brig Carrifk, from Dublin, followed 
with 145 emigrants and 43 lieathti from cholera. Total, 3T5 emignuita 
and l.ill deaths from the pestilence. There was no proper quarantine, all 
who seemed well were forwarded at one* from Grosse Island. The soiled 
c'lothiug was not washed, and disinfection was unknown. T'hero was cou- 
stjint and uninterrupted intercourse by sailing and steam vessels, vhick 
took off all who wanted to go from the quarantine to Quebec and even to 
Montreal. So energetically woe this done that from June 2d to &tli na 
less than 750 emigrants had been taken frum (trosse Island to Quebec and 
some to Montreal, ami before the end of the summer nearly 30,000 were 
forwarded up the river St. Lawrence. Deaths were of course so common 
that no special attention was paid to cholera or any other disease. So 
little did the Canadian authorities know about what was going on, that 
they long attributed the whole outbreak to the brig Camck. and fixed 
the 3d day of June as the date of the first case of cholera in North America. 

A glance at any school map will show tliat no winds except exceed- 
ingly intelligent ones could have blown cholera from England and Ireland 
tn Quebec without first attacking No\-n Scotia, Prince Edward's Island, 
Kewfoundland, Anticosti, New Brunswick, some part of Maine, or of East 
Canada l)efore reaching Quebec; nor could they have pursued a directly 
northwest course up the Gulf of St. Ijiwrence to latitude 49° and then 
sudflenly liave tum«l down the river St. Lawrence due southwest, witli- 
out the aid of pUots, helmsmen and slii]w. 

Up to September 3d there were 2,308 deaths from cholera in Quebec^ 
of which 56 occurred in the first two weeks of June in Iloaehe's emigrant 
boardiug-hotise. Again it is generally supposed that the steamboat Voya- 
gour carried cholera fi-om Quebec to Montreal by Jnne Oth; but we have 
seen that cases were sent there before that, and the >Iontroal officials knew 
R8 little almut its commencement as diil tbose of Quebec, In the first two 
weeks there were 800 deaths, and by September Ist, 1,843. 

From tho St. Ijiwrenco the disease was forwarded along Ijake Ontario 
bv steam iKMits, and by land along its northern or Canadian border. Those 
places where no iMieseiigcra were allowed to land escaped. 1-Vom Montreal 
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ince oommeDcetl to descend Lake Champlain by moans of eini- 
1 travelora tott-ard Albany and New York. Every eye was turned 
nada, wben stiddenly it appeared in the city of New York on 
, before it cotUd eaflfly be traced to any arrival from Ciinada, 
, the arrival ol tranke from Leeds, Canada, was subsequently 
If it did not come from Canada it would have required the 
J VDDderf ui intelligence on tlie i>art of the winds to blow cholera past 
r Jersvy, Long and IStaten Islands, Brooklyn and Jersey City, into the 
■t of the lower and eaat part of the city. All the records of the arrival 
hips at Kew York during April, May and June, 1833, have been 
IDTpd, while those before and after are complete. Dr. Vachii and Dr.. 
nxo Clark et^te that a cholera ship arrived at New York in June. 
■ ack were cared for at the quarantine, and the well were shipped to 
■ citT and up the North Kiver as rapidly as possible. There was a race 
iholera from Canada and New York city to Albany, which it reached 
J- 3d and finally caused 1,104 cases, liy July l'3th it was at Schencc- 
jr coming from jUbaiiy; and on the same date at Hochester from New 
. .Tulv 15th it waa at Buffalo among canal boatmen, and among emi- 
* by thti 3UtlL 

CuotERA IS New York City in 1833. 

New York city should have been well prepared for the reception and 
^prr manaBfinent of cholera, but it committed almost every mistake of 

nranct- and prejudice, or worse, that has ever been promulgated. The 
rbowl ooEoroenccment of tlie disease was already well known, but it 
«aE oinimed that the pcetilenee was ia the air and not in the bodies and 
inrhar^ia of the sick. Because it was not directly and immediately 
cnDtaeioQS it was declared not to bo even infectious. Although it was a 
^M'ife and most peculiar disease, it was asserted that all its causes were 
iaIv merely those of common diarrhcea, and ordinary cholera morbus. 

In tbf official report every fanciful notion was jumped at, and all the 

ATNt intent facts overlooked. It was asserted that easterly and south- 

«iit^rty winds had prevailed in Canada and brought the disease across the 

ocean-' That influenza liad prevailed in 1831 and foreshadowed choleni, 

vj^^ially ae aged and weak people could not bear full doses of Tartiir 

>«v>tic-. ' That scarlet feu'er was malignant and often attended with 

/{..-riwi^k. That internuttent fevers were common in the lower parts of 

• ■ . and Eometimes showed great prostration and even eollapeo, when 

Tf of the congestive kind. Tnat cholera morbus and dysentery 

■ ! in the winter in unusual proportions, and the air was evidently 

, .-iL an epidemic choleraic constitution. That on July 16th vomit- 

.rrboea and cramiw appeared among a tribe of Indians 100 leaguoa 

■ 'i-- sea. when the true disease had been in the country for more than 

-, iitlia, Tliat attempts to tnico cholera to vessels at Quebec were not 

*^;' , i-w^hI, although the first ca<>cs were among emigrants; this wasattril)- 

itrd not to infection, but solely to the crowded and filthy condition of the- 

rttiipratit hou$««: for did not the pestilence break out in a low and un- 

?-i««nlT and ill- ventilated part of the city of Quebec, then crowdeil with 

a Wigi' population of emigranbj of the lowest description. The sickness; 

m botard the Carrick and other cholera vessels was declared to have been 

^inlv ship-fever and small-pox: ami although there had been some 

-^fik-ra on board these vessels, yet there had been no cases for thirty 
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days previous to the arrival of some of them. In the first two weeks, 
(more correctly months) there had been 1,000 deaths, which excessively 
large number could only have come from a general distemperature of the 
air, which spared 1,000 where it attacked one. The conveyance by soiled 
clothing was overlooked. 

In Montreal great stress was laid on the fact that on the same night of 
June 9th, when the Voyageur arrived, several native inhabitants sickened in 
various parts of the city remote from the docks and from each other, be- 
fore havm^ had communication with the port or landing place, and most 
if not all 01 these died in twenty-four hours; but we have already seen that 
cholera was landed April 28th, May 14th, May 28th, and June 3d. The 
Voyageur we now know was not the first steamboat laden with cholera 
which went from Grosse Island and Quebec to Montreal. Many diarrhoeal 
cases had been landed and had wandered all over Montreal, or many 
parts of it. In two weeks, or more likely two months, 800 persons died 
of it, and this so-called rapidity of generation and progress is erroneously 
said to have outstripped the emigrants and reached Detroit 6arly in Julj. 
But we now know the very steamboats by which it was carried to Detroit, 

Again, it is incorrectly stated that without liaving shown itself at any 
intermediate spot between Canada and New York it appeared in New 
York city in the person of a Mr. Fitzgerald, an Irish emigrant, who 
arrived in Quebec in the autumn of 1831, and lived in Albany from Sep- 
tember to May, and on the 3d of May took a first floor of a house in Chernr 
street, near James street. He was a steady and temperate tailor, his wife 
was a neat housekeeper, and they committed nOj imprudence in diet. On 
June 25th he si)ent the day in Brooklyn, sickened in the night, but soon 
recovered. Early on the 26th two of nis children were attacked, and both 
died on the 27th. On the 28th, after eating strawberries and being ex- 
posed to the infection of her husband and children, who had not eaten 
strawberries, the wife was attacked and died. 

Fitzgerald is the man who is said to have received a trunk of soiled 
clothing from Leeds, Canada, although some say it came from Leeds, Ens- 
land ; he was a recent emigrant, and may have had close connections witn 
Canada and even Ireland or England. It is certain that his diet and sur- 
roundings did not cause Asiatic cholera, which had already been quietly 
and secretly introduced into New York by the ship Henry IV. and others. 

The second reported case in New York was also an Irishman named 
O'Neil, seized the same day in Greenwich, two miles away from the first 
cases. He died the next day in the Greenwich hospital. He had been 
drunk for a week and had fallen into the North River, perhaps where 
some cholera ship had docked. The next day, June 30th, a lodger of a 
Mr. Hannasy, No. 15 James slip, near the first cases, was seized and 
died July 1st. He was temperate and careful, but was not known to 
have had any communication with the first James street cases. Another 
lodger sickened and died the same day in the same house July Ist. 
The keeper, Mr. Hannasy, and several others were subsequently taken 
sick and died either there or at places to which they were removed. All 
the latter were intemperate, and the house was most disgustingly filthy; 
but those causes alone could not produce Asiatic cholera; while the signs 
of infection were very manifest. * 

On July 2d, cases (how many?) occurred near the same locality, viz., 
in Water street, on the East river, near James street. By July 4th it 
had shown itself in various places upon the opposite or west side of the 
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From tliia time cases continued to multiply daily, and Di'. Dmlley 
IB, aecretary tu the special cholera medical coiinci!, liardily says, 
^^11 efforts to trace theeo cases among Irislunen to any foreign source 
twe thuB far been wholly unsuccessful." 

By Ju]y 3d public alarm was excited to the highest degree and a special 
medical council was appointed and continued to servo until the decline 
of the epidemic. This council consisted of Dr. Alesander H. Stephens, 
Premdent; Dra. Joseph Bayley, Gilbert Smith, John Neilson, AVm. J. 
" :Neven, Hugh McLean, Richard K. Hoffman and Anthony L. 

lerson. IVe will soon see how thev, and perhaps the secretary, were 

led by the Common Council. The "Record office in the Park was turned 
;to a cholera hospital, and in nine weeks from July Ist t« Sept Ist there 
were 3,030 patients and 853 deaths there, with 1,189 recoveries. Medical 
stations were appointed in each ward. About July Ist the disease appeared 
at the Almshouse, Bellevne, but cases of a so-called doubtful nature had 
ocenrred in June, but were not seen by the house physicians, as they were 
only paujwrs. These first doubtful cases were in all parts of the "Alms- 
house quite distant from the ward in which the case of July 1st occurred; 
eo that the whole house was already infected. In all there were precisely 
DBses and exactly 300 deaths, neither more or less, according to these 
lUed accurate figures. 

Dr. Thomas T. T)evan was the physician of the Bellevne cholera hos- 

il; from his repoi-t we learn that the first case was hrought there in the 
person of Joseph Dean, colored, aged 16, who liad been sweeping streets 
in tJie first ward of the city, and was admitted to the Almshouse not on 
.Inly lat, but on June 25th, about dusk, having sickened with diarrhtea 
on tlie IStb or IDtli, He was sent to lilackwell'a Island, where he re- 
covered, and no other cases occurred on tliat Island till July 10th. 

On Jnne 2(ith, Richard Bostwick, colored, aged 83, who had been lying 
in the same ward, viz.. No. 3, of the Almshouse in which Dean had been 
put. was attacked with vomiting, purging and cramps, and died next day. 
ke was an old resident, had been in the Almshouse since 1829, and was 
long supposed to have been the first case, who had been nowhere and 
done nothing to bring on cholera, which Imd been blown in the windows 
as tht-y were open during the day. though shut at night.. 

The third case in the Almshouse was on June STth, and the nest two 
on July Ist, in room 19. Then the disease began to show itself in every 

K-t of the Almshouse; no place except room 4 escaping its ravages. 
tal to August 10, 547 cases, 315 deaths, and 232 cures. 
Dr. Josenh Bayley of the special medical council was appointed to 
investigate the outbreak in the Almshouse, and incorrectly says the first 
case was Mair Bloomfield in ward lit, who sickened July Ist, and died 
on the 3d. She had not been in New York city for several years, but it was 
not ascertained whether she had received visitors from the city; still 54 
persons had been taken in the Almshouse from June 24th to July 1. 
After her death two other women occupying adjoining beds to Mary, "and 
who liad been in the city, also sickened and died, as did the nurse, who 
had not been in town. Here are all the signs of infection, which has been 
Btrenuoualy denied to this day. >Iary doubtless contracted her cholera 
from the women who had been in the city, and being weaker, merely died 
sooner. 

Again. Daniel Ryan was sent from the Almshouse to the general hospi- 
tal of IJellevue on July 3d, and died the next morning. Also George Elliott 
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and George Riley, wlioluui bran frolickingabout the city on July 4Ui, 
sent to the Almahouse July 5th, nilUed, and then drank cold water an< 
died. Then Joseph Herring, in hospital from April 9th for chronii 
diarrhoea, hut sleeping between Ryiiii and Elliott, died on the same day, 
July 7th, that he was attacked. Then Catharine O'Neal, sister perhaiN 
of the second city caHc, had been a few days in the city, returned to ta 
AlmehouBe June :10th, and was eeut from there to the hospital, where eb 
died July 3. Then Ann Barnes, eent from the Alnishouse July 4th, diet 
on the 5th. The first resident living in the hospital attacked had bi 
there from April '2bth, was seized July Uth, rffter Cathariue and Ann 1 
been admitted, and she died next day, followed to the grave by aevera 
other female patients. 

It lias alwaj-s been erronoouBly maintained that all the first victims fi 
the IJellevue Almshouse were old residents: that no new-comers wer 
attacked; that the infection was not brought by persons or things into th 
Almshouse or hospital, but was blown in by the winds and the genera 
distemperature of tlie air; in proof of wliich the exact size of the dooi 
and windows were carefully given, and the size of the chimneys. 

When one can get at all the facts, most all of the mysteries aboa 
the introduction of cholera into hospitals and prisons can be easily ciea-" 
up; or rather they clear themselves up. 

Dr. Bayley curiously enough omits all the cases before July 1st, ; 
says: " From the IsC to the Hth of July, eight days, there were (iS ca 
From the Oth to the IGth, also eight dam :J?8 cases. From the I'fth t 
the 24th, also eight davs, only 9(j caees. 

Not the least ray of light was shed upon this tremendous multiplicatioi 
of the disease. There must have been water contamination: but not i 
word is said about the water supply. The Croton aoui'durt was nc 
completed until 1842, Batl well or pump water must iiave been use*] 
There were no sewers, and out-(loor privies must have existJ-'d; how nea 
the wells they were no one now knows; night pails were probably use 
in the sick wards, and a fLecal atmosphere pervaded them. 

To return to New York city: Dr. Atkins says; " The disease was of s 
atmospheric character, caused by a general distemperature of the air, yti 
it was confined for the most part to a few portions of the city, so tna 
there were definite and limited or localized neighborhoods, which were ti 
a remarkable degree more sickly than others. Of these the Five Pointy 
a resort of the vicious and dissolute, was most heavily visited. This WA 
origiually a swamp, and although filled in, must bo low and damp," ant 
cholera hence was primarily m^arious. The other part* of the city wher 
the pestilence chiefly prevailed were low, dirty and unhealthy, with'narroni 
streets and filthy dwellings, inhabited by the lowest and poorest peoplej 
Duane and Vestry streets escaped, and as I have lived in both of them, | 
know all about them; one of them has always liad a nice little pork, i 
the other was near the magnificent old St. John's park. 

The throe lowest wards near the Battery were then residences of th© 
best part of the population and escaped also, except Broad street; but h 
26 Broad street, not far from Wall, three ladies, four nurses and servant 
died in a few days, in a fine houBe. A child also, aged 4, which had been 
in this house only one day, died. The ladies were "ladies;" the nurses wera 
healthy and temperate, tut there was a small rain-wat*r drain under thot 
basement, and liides and horns were stored in a cellar near by. Henca 
the diseuee was malarious, although the laborers who cleared out the hide 



r not uttackoet, and the hides were sound and dry, and not at all 
tare. 

-Th" ilissolute ami intemperate mostly were attacked, \iz.. drunkards and 

■vriiiiTi— -_ Still, very small irregulai'ities in diet were sagely decided to beliiglily 

,- lo \lxv nicest people; thus eveiybody who took biicklebemes, or even 

- .uid milli; were decreed to be doomed to death. In one house in Madi- 
i father and three children were all dead in twenty-four hours after 

- i.l-'rries. Although the disease was said not tt> have been uufwrted, 
. ^ii suffered most, not because they received infection from emigrants, 
-■ th^ were dirty, inteniitemte, and crowded together in the worst por- 



L I'. :;ii= were true, cholera would never be absent from our tenement 
^^kwu^ Cuilara and basemcnte furniBhed the greater proportion and worst 
^^HiBof tbe cases: upper etoriea were comparatively exempt; hence the 
^H^F mast be malarious. Back buildings in conrtyarda were very sub- 
^nito choleru: in one in Sheriff street, out of forty inmates, of all 
I All aztd eountriee, said to be filthy and vicious, 23 hod diarrhcea, 
^kA vent on to collapac in 9, and to death, in 7: of which 6 were 
Mitg cluliltvn who could not have been intemi>erate or very vicious. 
mber like hooses produced 6, 8, 13 and even 18 cafes. It often hap- 
fated that one crowded house wonld show only two cn^es daily until all 
kd been &ffect«d, or else moved away; but t^in in other li^e houses 
^t oue case of real cholera would occur, the other inmates having a 
hill il mi diairhcea only, although the house itself was both crowded and 
Arty. Tho attacks gcnemlly came on in the night, excited by the cold, 
■ahnoos night air. Attendants upon the sick were sometimes attacked, 
Wt tile majority of such cases were either intemjierate or imprudent, or 
nrr msi^piible to the disease, having come from Brooklyn, where the 
pciiilnntial and epidemic constitution of the air were not prevailing, and 
thr* tht'i-t^fore were deetitute of that so-called protection which wua enjoyed 
bv tfaoBC! who were acclimated yet dying by hundreds in the city. It was 
«il«i observed that those about the sick had diarrhtsa; but the signifi- 
OMnr '>f thia ID spreading the disease was not dreamed of. 

Bat Dr. Atkins might have guessed better, for he tells ns " that cholera 
wm alntMit universally preceded by diarrhoea in New York," which he 
■^'*«bou!d be called malignant diarrhcea, or choleraic diarrhoea; and 
paUw attention," he further says, " should be called to it loudlv: for then 
•■hr i> tbn disease manageable." He also savs he "cannot leave this subject 
vftboat paying a tribute Ui Dr. Kirke of (Greenock. Scotland, to whom is 
4ar the pt&ise of having been the first to ascertain and publish the 
Bttorml f»ct that diarrhtra is an almost universal precursor of true cholera. " 
Be RippranM the great fact that Dr. Kirke thought the diarrhcpal dis- 
darfreB infective; and merely says to the knowlei^ of the first fact wo 
ame tbe preservation of the lives of thousands in this city and throughout 
t^ joantrr- If be had proclaimed the second great truth he would have 
■n«d many more thousands. And if he had been equally frank about 
Am known importation of the pestilence into New York ho would have 
ind t«as of thousands. Dr. Atkinssumsupthccausesof Asiaticcholera, 



laL A peculiar, imBfinaiy state of the atmosphere producing a tendency to 
~ ' Ut^ttayHnotninKabouttheatDiospherefrotu thedischarges. 'id. People 

1 to sweat in summer and be weak and languid, and may have cramps 
» if they tire themselves; this is a choleraic sweat whicli, turned in on 
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the bowels, may cause diarrhoea. 3d. The alcoholic diathesis of Dr. I. M. Smith. 
4th. Low, damp, malarious situations: civic filth-malaria is still worse. 5th. 
Persons with irritable bowels, subject to diarrhoea, are very liable to cholera^ 
especially inmates of almshouses and prisons when fed only on mush and molafises 
and soup without much meat, or solid food. I believe that they are just as safe 
as in ordinary times, provided they do not swallow the germs or poison of 
cholera. 6th. Eating unripe, or even ripe good fruit, or vegetables usually 
deemed digestible, also milk, especially if eaten with fruit. 7th. Venereal ex- 
cesses and debauchery, especially a midnig:ht spree. 8th. Anxiety of mind caused 
by fear of the disease, or eating a little fruit, from the sickness or death of relar 
tives, or worry about business in cholera times. 9th. Getting wet in summer 
showere, or by going to tires, as firemen. 10th. The only really wise thing he 
points out is that the smell of choleraic discharges has in some instances been 
observed to produce sudden vomiting and purging in a healthy person; and the air 
of houses where persons were sick with malignant cholera has oeen known in about 
twenty instunces to produce cholera in nurses; but these were mostly persons 
fairly predisposed to the disease by fatigue, nursing, anxiety, etc llHi. He says» 
also truly, that a number of very mteresting facts Tiave been stated which go far 
to prove that cholera is at least sometimes infectious, if not contagious. Dr. 
Kin^, of Newport, writes to Dr. Alexander Stephens that on July 17th, two ladiea 
left New York for Newport, arrived on the next day. were detained in quarantine 
for one week and then allowed to leave on the 25th, both sufi'ering from malig- 
nant cholera of which both died, one in the evening and the omer in the very 
night on which they landed; but the red tape of a week^s quarantine had been 
faithfully observed. On the 30th, Mr. Foster who assisted them and buried them 
was attacked with what was called bilious diarrhoea and colic, from which he re- 
covereil and then relapsed several times and then survived; but his wife and three 
cliildren were attacked with real cholera, and the wife and two children died. 
The second Foster attacked was a nursing child a^ed 18 months, who died August 
4. The mother died on tlie next day, then a child aged 8 years was seized the 
same day, but recovered; and at noon another child aged 10 years, which died the 
next day. Then two hospital nurses who attended them, sickened and died. The 
to>vn of Newport was perfectly healthy and had no diarrhoea when the first cases 
arrived. The Foster house was in good order and in a healthy part of the town, 
so that there was no ground to suspect special local causes or even a general dis- 
temperature of the air. 

Dr. Ellwood reported to Dr. Atkins that a man attended some friends 
sick with cholera at Rochester and then went to his home at Mendon, 
sixteen miles distant, and died of cholera on the following night; of six 

Sersons who attended and buried him, not one escaped an attack, and four 
ied within a week. There were afterward 13 more deaths among 150 
people. At Manchester, Ontario county, also in Oneida county, and at 
Ancram, near Hudson, similar cases were reported, with from four to 
six deaths each. 

Dr. Atkins discusses these troublesome facts ably from his point of 
view, viz., that the disease is either atmospheric, or telluric; ue. that 
it must come either from the air or ground. First he says it is of course 
in the air and then that it comes from the ground; else it would not be 
more common in low, damp and filthy places than on high and dry spots. 
He again says it comes from the air which is heavy and does not settle on 
high places, but sinks down into the low spots where it becomes perhaps 
compressed, condensed and virulent. Again he incorrectly states that 
the disease has traveled too rapidly to have been carried in any other way 
than by the air, when he knew tliat it came not only in ships to Quebec, 
but also to New York. He says it appeared in Quebec first on June 9th. 
and the very next night broke out in several parts of Montreal, all of 
which we have seen is incorrect. He insists that great stress should be 
laid on the untruth that it has been impossible to connect the idea of 
importation from any foreign source with the first cases in New York; as 
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!• hmd been nearly two monthB in the city when no cases were fiirtlier 
'i thiia the frontier of Ciuiadu, when it had not only nearly reached 
r bat had bet-n ubeoltitely let into New York. Tiie so-called first 
u reported in New York on June 25th, and was not the first case 
>ro tmn July let was the earliest date in Bellevue AlmshouBc, Jt 
ac-kuowle«lged in Albany on July 3d, but was preceded by what ia 
i disorder of the bowels. 
> one would supijose from the narrative above given that cholera had 
lly been let into New York by ships in June, us soon or almost as 
as it was landed at Quebec; and that by the connivance of the 
ritive sbipa with cholera on board had come to the Staten Island 
otine; the sick had been treated secretly there, and the well, or 
t woll, had been forwarded to the city and up the North river 
t as rapidly as possible. Most of their b^gage was unvontilated 
ihed. Of course the first cases in the city must also have been 
But on June 19th, before it was landed hero, Wm. Shaler, 
. Consnl to Havana, then in Now York on leave of absence, asked 
r inXormation from the board of health iu favor of Cuba. He writes 
19th for whatever information the board might possess about this 
J^Tisitation of Providence, as well as the measures of precaution which 

to prevent its introduction and propa^tion in New York 

t of the country. He sayj such information will he regarded 

) of kindness 6y Cuba and humanity, thereby preventing 

F life and injury to the immense commercial relations, especially 

lApe the latter, "fhe medical council replied to them July 16th, hope- 
-, not Iiaving been informed of the arrival of cholera ships at New 
'._, to the follon-ing questions. 

_ _ . Whether Ihe malignant cholera, ag it now eitiats in the City of Nbk York, 
_m Im preiwiUed by iianitary or quarantine regulation)! f 
We <tfa« soeciol iiiedi<:al couDCil) beg leave to say that muny Btatemenls have 
ttAe wnicli go to show that the diseiiae in transmisHible trom one |ilai-e to 

I by iwraiins aBect«d with it. The council are unwilling to put toilli opio- 

«■» ««rfaic£ would be ut variuuce with the great weight o[ niediiau authority in 

tkM direction: at the same time it feels bound to dechire its convitAioa that no 

Aittatine reflations hitherto employed and known to us liave been, or we fear 

e Ukdy to be, effectual in excluding the malignant cholera from any jKipuloue 

— B or village on this i^ntinent. 

A. When it oomea, vhat are the best means to mitigate its malignanFj/ 1 
Tbc strictest attention should be given to the removal ol all the common 
* (Ibease: all privies, sinks, sewers ami stagnant pools of wat«r should be 
_; the dwollings of the poor should be thoroughly purifled and white- 
; crowded houseii should be emptied and tlie sick removed at once to targe 
r hoBpilais. All persons should be strictly temperate, and no excess 
3c inilulged in. No fruits or any other than simply rarinuceous vegetubles 

. a Im> tMtea wilti safety. Uneasiness m the bowels, slight cramps and diEsiness 

ilMwU be attended to. Looseness of the bowels ithuuld be treated hy purgativex, 

m lly rnlnnul If any diarrhixa is neglected, cholera is its usual sequel. 

a. )1 ihen if coniM, ichat are the be»t ntean» to protect life against its attack f 
It i> iiuporlant to allay the vomiting and purgmg, and if the patient is not en- 
teeblM] bv previous disease, general bloodletting is found to mitigate the spasms 
■ad twaarr the system more susceptible to the action of the grand remedies, 
■wi iirr uid opiuiii: 20 or BO grains oi calamel with 2 grains ot opium and a large 
snBteru plaster over the stomach. Small portions of ice chewea and small doses 
4rf tincture ot camphor will quiet the stomach. The calomel is to be repeated 
cWC7 ot»e, two or three hours, till the stools become bilious; friction, with rube- 
tki irntr' diy heat with bo^ of hot sand. If the skin be moist, then hot powdered 
diAlk Knay be well rubbed m. If the pulse becomes feeble and tiio akin cold, rub 
Is tWD puts of strong mc:rcurial ointment with one part ot camphor and the some 
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Ipemipntfy repeated will prevent (XJUapae. 

The sefondary fever must be treated with bloodlettipg, purgati' 
doses of Dauseatmg mediijines. The dead should be biiried quid 
puritied by chlorine gas, and thorough veotilation [although flie latter would let 



Erotccting life.] Beef, muttoa or chicken, plainly cooked, eggs slightly boiled, 
read miwe of whealen Hour only, rice aud mealy potatoes, should form the whol« 
diet. We (ear this list cannot be extended without introducing less wholeaoma' 
articles. Even beans, |jeos, peaches, raspberries, puddings containing raisins, tfra 

These directions ruled the practice of the whole United States and. 
have not lost all their influence to-day. 

New York sent cholera to Newport, R I., by July lith; to Boston by 
July 30th; to Newark, New Jersey, by July 7th; to Philadelphia. July 5th; 
to Delaware. Aug. 6th; to Baltimore, Aug. 4th, although a cholera ehip 
with 1!) deaths had arrived previously at the latter place, of which no 
cognizance was taken by the health authorities; to Washington, I>. C, 
Aug. 8th, where several thousand laborers, mostly emigrants were engaged 
in street- making! there were over 1,(XK) cases and more than 500 deaths. 
It was sent to Charleston, S. C, f^om New York by the brig Amelia. 

It will be seen anon that cholera has never been blown by the winds 
from Europe to any part of the coast of New Jersey, Pennsylvania, Vir- 
ginia, North or South Carolina, Georgia or Florida; nor to any of the 
West India Islands, hut gets into the Gulf of Mexico by means of ships. 
By February, 1S32, New "i ork sent cholera to Havana with 10,000 deaths out 
of 100,000 inhabitauts; and from there it went to Tampico, Campeachy 
and Vera Cruz, Mexico, At Tampico there were 900 deaths in 1~ days. 
It was even sent back again to New Orleans from Havana. In 1834 
cholera was again sent to Quebec from Dublin and up the St Lawrence 
river, and doim to New York by August 9th, where it had already com- 
menced July 9th, by its own importations, which were again concealed. 
But it cost tne city only 827 deaths. 

The great mortality of this first epidemic is now attributed to the then 
exclusive use of surface wells and ont-door privies. Water contamination 
was almost universal; hut the disease was generally ascribed to a fanciful 
epidemic constitution of the air, and to be excited by the most trivial im- 
prudences in diet, while the clothes and discharges of the patients were 
entirely neglected; and the movements ol infected persons and of their 
baggage to and fro wbb overlooked. ' 

Cholera in New Obleans is 1832. 

In 1832, Dr. Joseph Jones says cholera and yellow fever swelled the 
mortality to 8,000 out of 55,000. the death rate reaching the enormous 

Sroportion of 147 per 1,000 inhabitants. It came down from Chicago and 
t. Louis in October after the arrival of the steamboat Constitution with 
cueea on board, many others having died. It frequently passed over 
plantations where no diarrhcpal cases arrived to attack others further off. 
Poor Surgeon-General Luwson was in a wonderful doubt whether it was 
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Yifted down the MiwriRBippi by the winds, or came in the atmosphere of 
the staunboat; he plaoea no fltrees upon the dead and dying. He said it 
fnt attacked the poor and intemperate; still others could stalk about 
vmriiired, but some could not peep out of their windows without catching 
jL ii the first quarter of 1833 there was only one death ; then it was si>oradic 
till April; gmdually increased in May^ when it i^in became epidemic 
sal oommitted great rayages among all classes of citizens, about 70 dying 
per dsj. The Charity hospital was completed that year and had 252 
cholom patients with 136 cures, 73 deauis and 43 remaining. Acute 
ijweatiery, 215 cases, 161 cures and 50 deaths. Cholera morbus, 9 cases 
4'deaths; malarial dysentery, 25 cases 4 deaths; chronic dysentery, 61 cases 
39 dsatfaa; lyphoid dysentery, 8 cases 7 deaths; diarrnoea, 29 cases 2 
daths; and 169 deaths from yarious other forms of bowel diseases. These 
vobsbly were filth-dysentery and diarrhcoa. In all there were 4,740 
teths from cholera m 1832, and it lingered through 1833, with 1,000 
deaths; and then there was no more untu 1848. 
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CHAPTER V. 

CHOLERA IN INDIA FROM 1830 TO 1845.— IN ASIA, EUROPE AND 

AMERICA TO 1849. 

Cholera had almost subsided in India inl829; in 1830 it was only pres- 
ent in Bengal and in the neighborhood of Bombay. In 1831 it was very 
severe near Oaya up the Ganges, near Benares, and other places of pilgrim- 
age; this was repeated in 1832 and 1833. In 1834 it spread to the north- 
west provinces, and also to the east, far up the Brahmapootra river. It was 
frequent in Madras, and also in the central provinces in 1833 and 1834. 
This is the epidemic outburst which it is supposed was carried to Mecca 
in 1835, and got out into the Mediterranean sea in 1836 and 1837, and 
met that arm of the pestilence which was coming from the west of 
Europe. 

In 1835 cholera almost faded down in India, and 1836 was another year 
of rest; but it was again very active in 1837. It began now to be noticed 
that cholera was apt to prevail every three or four years, and two theories 
about this were started; one pointing to the pilgrimages which increase in 
sanctity every third, sixth, ninth and especially every twelfth year; the 
other calling attention to the effect of drought and rain. In very dry 
seasons cholera almost died out, to spring up again with the first rains and 
to be drowned out by excessive rainfall. In 1838 it was common in the 
northwest provinces, and in 1839 it passed over the borders into Cabul 
after having ravaged almost every large station in Bengal; and again in. 
1840. In 1841 it broke oat at Juggernaut and spread over almost all 
India, and again in 1842 and 1843. In 1844 it faded down again. 

In 1840 the Chinese opium war broke out and English troops and 
vessels carried the pestilence to the Eastern Archipelago, where it had not 
been seen since 1821 and 1826; and also up to Chma, where it stayed and 
raged in 1841, 1842 and 1843, and finally was sent west through China and 
down south into Burmah toward India again; and also still further west 
through Central Asia to Cashgar, Yarkand, Kokand and Bokhara; and 
from there down to Cabul and south into India through the northwest 
provinces. It also went down the river Indus to Kurrachee,, where it 
caused that tremendous outbreak in 1846 which is so celebrated in the 
horrors of cholera; causing 410 cases and 238 deaths in the 86th regi- 
ment, and no less than 800 cases in a few days. This was connected with 
water contamination. Cholera had prevailed moderately for some time 
when a severe rainstorm came on and washed cholera filth into the wells. 

In this curious epidemic cholera was first carried far east to China; 
then forwarded west through China to Central Asia, and from there down 
into the very heart of India. This was " carrying coals to Newcastle,*' or 
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ntfaer cholera to India, "with a veiigcjince. " But this extraordinary 

(tpideinic alao traveled still further west; after coming down from Bokhara 

Ml Balk and Herat it tumod west also to the holy city of Meshid and from 

ThpfT was carried to Teheran, the capital of Persia, and from there to and 

r, the Cue{>iiin and Black seas, and a^iin up over ite old route to 

V-tralthiinandsontherD Huseia. which it reached in 1845 and 1S46. 

:tiber, 1847, it was at SIosoow and the great fitir of Niahni Xov- 

md eoon the whole of Poland, Moldavia, Wallachia, and even 

Km^iri'l iind Sweden, was nnder its influence. From IS-IT to IS49 there 

WFfv over one million of deaths from cholera in KiisBia alone. It had 

broken oat in Berlin us early as July, and in September in Ilambnrg, 

■ad in tlolland; and a tew cases occurred in France toward the end of 

the Tear 1848. It was carriei'l from Uumbui^ to London on Sept. 18, 

ISit*: and to Edinburgh by Oct. 4, also to IIull and Sunderland, from 

Hamburg. It was in Bel&et, Ireland, from Edinburgh by Dec. 2. 

ClIOLER.1 IS THE TJ KITED STATES IN 184S ASD 1849. 

On Xovemljcr 9, 1848, the ship New York sailed from Havre for 

York, and it was said there was nn cholera In Havre when she sailed; 

> one probably will now ever know whether there wae or not. When 

I days out, diolera commenced after trunks had been opened con- 

F clothing of some who had died of cholera in fiermany. Before 

1 seven of the steerage passengers had died and eleven others 

d with cholera and were sent ashore at the Staten Island 

The next day the number of eases had increaee<l to 50, with 8 

; finally there were G3 cases and 39 deaths; but thu disease did not 

ri^ to the city, although it was known tliat numbers had escaped from 
(|aarantineand gone over to New York; while considerable intercourse 
had alwavs been kept up by visitora. Two caees occurred among escaped 
emif^nuito in a German botmling-honse; tlie rest were scattered over the 
d^, aod yet no epidemic followed them. The winter soon set in quite 
iBTBtiJy and the disease entirely subsided. 

On October 31, 1848, the sliip .Swanton left Havre also with a cloan 
biD of health, and when twenty-seven days at sea, on November 26th, the 
ErM caae of choJeni occurred. The weather had become very warm and 
the pHwengere opon{<d their trunks and boxes for thinner clothing; they 
were (ieman emigrants. The winds which blew the sliip idong did 
not land cholera in any part of Florida, or of the We«t India 
blaikda. nor in Alabama or Mississippi, nor at any part of the river 
Wow New Orleans. The Swanton arrived December 11th, 1848, liaving 
Wl tliirteen deallis and more tluin double that number of cases of cholera 
It ir%. No rjuarantine had been established, and the usual disputes arose 
about the origin of the disisise in New Orleans, as cases, supposed to be 
iiuliprnous. luul iKCurrivl before the arrival of the Swanton. Then Dr. 
Feniicr proved that the Gutteuberg from Hamburg had arrived December 
r<, with 'iJO emigrants, after a Gfty-nve days' passage, with numerous deaths 
from cholera. One of the earliest cases in New Orleans was from this 
Tceeel. Next, at this late date, it was found that the Callao from Bremeu 
lad arrired on December Sth with 1,^0 emigrants and 18 deaths from 
•-Uolpfa. This epidemic cost New Orleans a, 500 deatlis. On Dec, 20 the 
flMimboat Convoy brought the disease from New Orleans up the Misais- 
aj'pi river to Meinphis. Doc. 37 the Amaranth brought it to St. Louis, 
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followed bv others, Dec, 22 the Peytoiia, and Dec, 24 the Suvanuali, 
brought it li&ck to New Orleans and established another but mild epidemic. 
Dec. 25 it was brought by steamboat from New Orleans to Cincinnati. 
Thns the pestilence was carried up the MisBissippi, Missonri and Ohio rivera 
and evBU reached Chicago, Buffalo, Detroit and Niagara Falie before it 
was brouglit west from Canada or Now York. The emigration waa very 
great in 1S49, as gold had just been discovered in California. Aa 
the princijial starting-place for over the plains waa St, IjOHIB, that city 
suffered more heavily than any otiier place. It was carried thence across 
theconntry to Sacramento and San Prancisco. The Indians also suffered 
very heavily, as well as the emigrant trains and United States troops. 

Ill the meantime several other cholera ships had arrived at New York, 
but the disease did not declare itself in the city until May 11, 1349, wheu 
it commenced in a lodging-house in Orange street and was followed by 
5,017 deaths. In the interval the whole West was overrun with cholera 
from New Orleans. Among others it was carried up the Mississippi and 
Oliio rivers to the Cumberland and down south along ttiat river to Nashville. 
Tennessee, by the Caroline Watkins and other steamboats. In almost all 
these places the disease was declared to bo malarial and of local origin. 
Dr. James Wynne was the principal disseminator of this plausible but 
erroneous doctrine, and was ably seconded by Dr. Bell of Louisville. Some 
of their notions of the spontaneous origin and purely malarial foundation 
of cholera are very curious indeed. For instance, the outbreak in the 
Baltimore Almshouse in July, 1849. Although Dr. Nathan R. Smith 
proved that a poor English emigrant had called at his office in Baltimore 
on July 5th and had been removod to the Almshouse, where he died on 
tile 7tn, yet Dr. Wynne persisted that the disease was not imported. The 
whole house, 800 feet long, and the grounds, seemed in splendid condition 
and had nearly 700 inmates. But just outside of the north wall there was 
a large filthy pool, the contents of "which were in a state of actual fermen- 
tation from the drainage into it of a large pig-sty> the washings from the 
drad-house, an overfiowing privy, and from the wash-house w-here all the 
soiled linen was washed. This vaaa called pure fevcr-and-ague malaria. 
Of the inmates 53 wore discharged, 62 escaped and of the rest 99 died 
of cholera. Those on the basement floor nearest this mixed civic filth, 
called simple malaria, suffered most, and in one ward all died. Those in 
the upper stories and on the sides furthest removetl from the filth suffered 
least; but some who were much in the yard died in the attic where they 
slept. -The germs were imported into the house, and the immense amount 
of festering filth multiplied the disease. The hospital part of the building 
was unwisely placed nearest the fiJth, and the mortality waa necessarily 
great. Disinfection was unknown, and the discharges were thrown into 
overflowing privies. This is the pivotal case of all the doctrines about the 
so-called pure malarial origin of cholera in the United States; and how 
slender the basis of it is, is evident. 

One of the most curious cases of infection was that of Buffalo, to which 
it was brought by steamboat from Chicago up l^ke Michigan and down 
L^kes Huron and St Clair. It arrived in Buffalo May 13, 1849, whereas 
it did not commence in New York till May 11th. The Chicago cases 
came from St. Ixiuia and New Orleans. Another cjise was sent to Buffalo 
from t'incinnati vm Sandusky. June 1st, and on June 4th another was 
brought by steamboat from Chicago. Buffalo had 858 deaths in this 
j^donic up to Sept. T, 184!f, 
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Tli^ ]N«tiloiK;o waa not only carried north from New Orleans but also 
-.iitJi to plsatationa in Louisiana, in tlio majority of whicli cases the con- 
.. '.m.-cdf the infection could be diatinctly traced. In January, 1849, itwaa 
. irrj.-ii til Mobile, with only 149 deatljs, as that city generally escapes lipiitly, 
.iTtmg, it ia said, to the pnre drinking wjiter with which the city is aupplicil. 
It wns also taken to Texas from Kew Orleans by the Sth "Cnited States 
Inlkntrr. General Worth died of it at San Antonio on May 7. It was 
diftoMtl throiuh Tesas by the movements of troops and emigrants and 
cutimI into iufxico by refugees from Texas. The Mexicans had a lively 
rroollcction of the cholera of 1H33, and most of tbem fled. 

The emigration to the gold fields was so great that New Orleans was 
t^ with constant arrivals from Europe, and again sent cholera up the Mis- 
fbcippi and beyond in 1850 and 1851. Eight or ten cholera-laden stcum- 
boftts arrived at St. Loats and aroused the disease afresh, and seventeen 
uf her physicians died. On April 20th the Illinois and Michigan canal 
vaa opened to Chicago, and on the 29th the John I>rew arrived from St. 
lAiaia with passengers and emigrants directly from New Orleans, followed 
lir :tl4 deatlis. On April Slst the Sacramento arrived at St. Joseph, 
JlMuiiri. with a large number of California emigrants, and then the Mary 
with over 5U dejtths. These emigrants carried the disease over the river 
Pbtt? ronte and finally brought it to Sacramento, in October, 1850. at 
WiDtiet the same time that it reached San Francisco by the steamship 
.CuT>line, from Panama, lo which it bad been brought also by stoamships 
'frtim Xrw York. The I'latto Indians contracted the disease, and com- 
■tittc-d daily murders on the unoffendiug whites whom they supposeil had 
iTetly poisoned them. By July, 1849, it commenced to arrive at Buffalo, 
icago, and the west from New York. 

^jminille, Kentucky, as usual, escaped with slight outbreaks; for it 
""' fike Lyons in France and W'urtaburg in Germany and Mobile in this 
r. a citT of refuge from the disease, although it occasionally has 

, _, Dot cfrcnmscribed outbreaks. In Julv, August and September, 

M9, there were only fivo deatlis in New Orleans, but on Oct. 15 the 
ICn>mw«'II from IlaiTe arrived with 204 steen^e passengers, of whicb twelve 
"-- ' died of cholera. She was ordered to the opposite side of the river 
her passengers were forwarded to St. Louis tne next day. On Oct 
13 the steamboat General Lane and others brought it down the river. 
I'lX't. 23 the Berlin from Liverpool arrived with 206 Scotch and English 
'cm^irants, with 40 deaths, and her passengers were also at once sent up 
the river. Of course during November cholera prevailed to an alarming 
•xtimt, and on the 2(jth the Gypsy from Liverpool, where the disease 
-BRrroilvd, arrived with 323 emigrants and 19 deaths. On the tiTth came the 
FbifTi]. with 3'i2 passengers and 37 deaths. Hence the disease lasted over 
till 1W50 in New Orleans. Then the Falconarrived from Panama, Chagree 
and Havana with 25 deaths, the disease being epidemic in all these places. 
The portilence did not extend east of the Alleghany mountains. Prior to 
Uar. 1»50, St, Louis had 953 deaths; Cincinnati had 1,400; Sandusky 
Wt \S per cent of her [vopulation. W hole parties of minors and emigrants 
vtrre decimated on the great western plains. 

From Now Orleans it was also carried back to Cuba and the Isthmus 
of Panama. And thus the pestilence went to and fro as travel predomi- 
natrtd. No tjist, West, North or Sonth was exempt from it, San Francisco 
anlr loirt 350; Sacramento suffered fur more heavilv, for out of 8,090 in- 
haliitants, 4,000 tied, and of the remainder 1,000 died. 
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In 1848 there were no less than 1,616 deaths from cholera in New 
Orleans; in 1849, 3,176; hi 1850, 1,448; in 1851, 430; m 1852, 1,320; 
in 1853, 585; none in 1854; 883 m 1855; 43 in 1856; 24 in 1857; 26 in 
1858; 27 in 1859; 30 in 1860; 12 in 1861; none in 1862; 4 in 1863; 5 in 
1864; 9 in 1865; 1,294 in 1866. 

Cholera in St. Louis, Missouri, 1848-1853. 

This city was the most interesting and important receiving and dis- 
tributing point of cholera in 1849 and the subsequent years. Its full 
history has been written only quite lately by Dr. Kobert Moore, C. E. We 
have seen that cholera was Drought to New Orleans early and late in 
December, 1848. During the last week of this month several steamboats 
came to St. Louis from New Orleans with the disease on board. The first 
was the Amaranth, Dec. 28th, with 30 cases. On Jan. 2, 1849, the steam- 
boats Aleck, with 36 cases, the Scott and St. Paul with 26 cases, arrived; 
on Jan. 7th the Gen. Jessup with many cases and six deaths. All these 
boats brought many infected emigrants, who with all their infected bag- 
gage were landed and scattered through the city without the slightest 
aelay or hinderance; hence on the 9th several cases were reported, which 
were said to be sporadic, and caused by cabbage. The pestilence was now 
fairly planted, and for the next four years was never wholly absent from 
St. Louis. In Jan. 1849, there were 36 deaths; in February only 21; in 
March, 78; in April, 126. On April 12 the steamboat Iowa came from New 
Orleans with 451 Mormon deck passengers, and 9 deaths from cholera, 
and in the first week in May there were 78 deaths. St. Louis now became 
alarmed and used chloride of lime in the back yards and dirty places. On 
Mav 9th there were 24 new cases, and the steamboat America arrived with 
22 deaths on board, and bv Mav 14th there were 26 deaths in St. Louis 
per day. On the night of May 17th the great fire occurred which burnt 
26 steamboats and many blocks of buildings, but the pestilence was only 
slightly checked thereby, there being 20 deaths a day for several weeks 
after; but on June 9th there were 37, and in the week ending June 17th, 
402 deaths, or 57 per day. On June 17 the Sultana came with nearly 400 
more immigrants, 25 deaths, and 6 bodies on board. For the week ending 
June 24 there were 601 deaths, or 86 per day. On the 25th a mass mee^ 
ing was held, and the mayor, common council and health officers deposed, 
and ward committees of public health appointed with absolute powers. 
Block inspectors were selected for each block of houses, and some of the 
best and wealthiest citizens served upon them without pay. All disobedi- 
ence of orders was punished by fines of $500 or less an& imprisonment. 
School-houses were seized for hospitals, and district physicians appointed. 
The city was thoroughlv cleansed and the streets and yards by the block 
inspectors. Coal, sulphur and tar were burnt in every street, and a day 
of fasting and prayer ordained. But the committee of safety continued 
to work without regard to the day of fasting, and determined to fast from 
cholera and not from food or work, and took that day to establish a quar- 
antine and stop all infected boats, which they did; and also kept the fires 
going and the sulphur and tar smoke, which filled the whole city. In 
spite of all this, on July 10th the deaths reached 184, but then the j)esti- 
lence rapidly declined, and on July 31st there were only three deaths from 
cholera. The committee had only spent $16,000 out of an appropriation 
of $50^000, 80 generous and earnest were the citizens. The total mortality 
4,555. 
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8L Ixniis <lepen(le<l entirely upon snrface wells for drinking water, anil 
■*^' iberless outdoor privy pita, which contaminated them. If tar or 
'd conld have been thrown into the worst wells, and the privies 
been thoronghly disinfected with sulphuric at^id, the epidemic 
! soon been over. Burning tar, suipliur and coal to purify the 
when the diseuso was in the wells and privies, would bu amusmg at the 
pe^Qt djiv, if it had not been done lately in Toulon and Marsetllea. 

During the nert year, 1850, there were deaths from cholera In every 
■imth, the total being 883, of which 458 occurred in July. In 1851, 
there were S45 deaths, of which 505 happened in June. February, 
(■ctober and December were the only months exempt. In 1852 there were 
deaths ugain iu every month; the total for the year being 803. During 
tliraF fonr ycnrs no Ices thMi 6,847 persons had died of cholera in St. 

In 1853 the pestilence was wholly absent for the first time since 1848; 
Imt in 1854 it appeared again with renewed vigor, and killed 1,534 per- 
lu&A. Then it died out till 18GQ. 

The great dispute has always been how the cholera came from Havre 
in IS48 to New York and New Orleans, while Havre gave clean bills of 
Mlih. It was common then for German emigrants to go from Hamburg 
«»I Bremen to Havre to ship for the United States, and it is possible that 
tiirrv WKS no cholera at Havre except among them, which was not counted. 
Ii broke out in Paris in March, 1349, which Is about the time it takes to 
(ome trom Havre, It always prevails slightly for several weeks or months 
laCd the case* can no longer be concealed from their numbers. By the 
tnj of Jnne, 1S40, Paris had had US, 274 cases and 15,C67 deaths, when 
iirTwJually di-clined and ceased altogether in October. It reached Mar- 
ches from Paris iu August, and soon after Toulon, from whence it was 
nrrivU east tn Nice, Genoa. Leghorn and Naples, just as it had been in 
Irt^. It killed 53,293 persons in £Dgland in 1849; and out of 119 
pbccs. in no h^sa thim 73 it was distinctly traced to new arrivals. In others 
a vss imp^^ii^hle to trace its importation, as all the diarrhc»il cases were 
«T«rlooko(l, and soiled clothing was not thought of. 
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CHAPTER VI. 

CHOLERA IN INDIA, ASIA, EUROPE, AND THE UNITED STATES, 

FROM 1848 TO 1854. 

While cholera was progressing and staying in Europe and the United 
States it was again coming up from India, ni 1847 Hindostan was com- 
paratively free. In 1848 there was a great deal, especially at Juggernaut. 
In 1849 it had progressed to the northwest provinces, and also over to 
Bombay, although rain fell at the rate of If inches a day and a southwest 
monsoon was blowing at an average pressure of 3 J to 5 lbs. per square foot 
and pushinff along at the rate oi twenty-five miles an hour against the 
advancing cnolera. 

It was very prevalent in 1850. Thus there were only 69 deaths in 
Bombay in 1848; 2,269 in 1849, 4,729 in 1850; 4,020 in 1851; 1,555 in 
1853, and 1,339 in 1853. In 1851 it got out from Bombay into the Persian 
Gulf, arrived at Bassorah June 10th, committing great ravages, and went 
up the river Tigris to Bagdad by Sept. 18th, Kuling 1,847 persons in 
fifty days and then disappearing Nov. 17. This epidemic was connected 
with the great Persian pilgrimages to Kerbela, and Meschid Hossein and 
Meschid Ali, just below !^gdad. 

From W. A. Shephard^s book, ** From Bombay to Bassorah,*^ we learn 
that the latter city has many pilgrim boats which are always crowded with 
the living and dead, going up to Kerbela and the two Meschids. The 
living cargoes of men, women and children are huddled together like pigs, 
from 100 to 150 being crowded into a space of 40 feet by 20, with 25 or more 
dead bodies piled about, which is rather close packing in the warm months. 
As these pilgrim boats went to windward, the scent waa anything but pleas- 
ant, and it was difficult to say whether the living or dead were most dis- 
agreeably fragrant. Then the Arabs, living along the shores, not only 
stop the boats and rob the living, but also seize the dead bodies and hold 
them in pawn until the ransom set upon them is paid by the sorrowing 
relatives, who believe that the souls of their defunct friends will never 
reach Paradise unless their bodies are buried at the tomb of Hossein and 
Ali, or at Kerbela. 

Dr. Boutolette says, in 1849 to 1850 there passed near Kerbela no less 
than 52,053 pilgrims with 64,138 beasts of burden, 4,504 muleteers and 
2,837 loads of human corpses, which with three to a load made no less 
than 5,674 dead human bodies going to Kerbela, or Nedjed, near Bagdad. 

From Bagdad cholera passed up the old route to Tabreez, killing 12,000 
people, and up between the Black and Caspian seas to southern Russia, 
and from thence to northern Europe, Denmark, Norway, and in 1853 to 
numerous towns in north Prussia and Holland, and soon was in London 
and Newcastle. 
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<l, 1552 and 1853, cholera again was Drought to Europe, 
,, (lermany, HolUnd, Belgium, France, Sweden, Norway, 
From July to December, 1853, London had 1,2G5 cases; 
I »nd Manchester were severely attacked; Copenhagen had 7,200 
laocc had 125,725 deaths in fourteen months. Spain and Italy 
»mrolved; Genoa had 5,318 cases; Sardinia 45,000, Naples 12,- 
seina 20.000. Mauich had a long epidemic lasting from July 
^h the whole winter to the nest April, with 4,800 cases. 
ta abo » matter of doubt if the United States was entirely free from 
^ to lt(M. Chicago liad ti'iO deathB in 1852. It aleo persisted in St. 
'sand THiions other places. Early in 1854 no loss than 28 infected 
'■ auled for the United States from England, Holland, France, Ham- 
nd Bremen with 1,141 deaths on their voj^ages; but it was not in 
<irk. or even at the Staten Island quarantine that the disease Srst 
1 tteelf. The initial New York case dates Jnne I4th, 1854. It is 
I that cholera ehiyis arrived in New Orleans in the last months 
i e&rly in 1^54; but no epidemic arose tilt May, when 200 died 
k. It remaincii until its records wore lost in those of the yellow 
ut vear. It was at Memphis, from New Orleans, by June 3d, 
le, June 20. But long before this, it had been sent up from 
)ww Orieaiu directly to St. Louts. In December, 1853, there were a few 
am^ Bat in January and Febrnary, 1854, when crowds of emigrants 
fagiii to pour into the city, the epidemic commenced and persisted dur- 
■e the yew, being most severe in April and June, and St. Louis again 
mima] more heavily than any city in the United States, losing 3,547 
^BL The emigrants from New Orleans were again loaded at once on 
OTw ateamboats without stopping in the citv, and Sius the pestilence went 
ojt to the head waters of the Mississippi, Missouri and Ohio rivers. In 
j^ifd it commenced in Chicago and lusted through November, with 1,404 
■isihit. Chi >lay 19th it was at Detroit, either from St. Louis, Cliicago 
Tf Xtw York, or all three. In June it was at Ann Arbor, Michigan, 
»tih two (-asee from Chicago and two from New York. 

th. Alonso Clark puts more blame than this upon New York, and per- 

bKf» jnstly. Cholera ships arrived there in November, and forwarded 

iwoat all their passengers west, and ho thinks they carried the diseatie in 

thnr baggo^ On May Kith the North America came from Liverpool 

vilb 768 pBBBcngers and 17 deaths; and 120 more were attacked at the 

H*t^ti I«land quarantine with 70 deaths. Then came the Progress, from 

■--•1. May 18, with 715 passengers and 44 deaths. Next Uie Charles 

>vith 414 emigrants, June 3d, and 313 deaths. 

.. ;"fi>re stated, the first death reported in 1854 iu New York city was 

■^.^L' '.iiXt. and as earlv as Juno 2 it was at Buffalo, most probably from 

ii«w Urleans and St Louis. July IS it was at the Suspension firidge, 

Sa^n Falls. By Jnne 17 it was sent from New York to Philadelphia. 

C^Badaabo competed with New York and New Orleans, TheGlenmanna 

^iBe to Quebec, from Liverpool, June 15, after lia>'ing thrown forty-five 

4nd of cholera overboard. It soon became epidemic. 

The Kia^ra Falls outbreak is very interesting. The disease was at 
mriftil" aad l>etroit, west of Niagara, first; whether from New Orleans and 
8L Lonta or fmm New York or C'anada no one knows. From Buffalo 
it waa aent to Niagara Fulls, where the Suspension Bridge was being built 
^■1 Ban; laborers were encamped on low marshy ground, with the usual 
camlManflH about privy pits and still more recklessness about water sup- 
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ply. A so-called sulphur spring was discovered, and the great bridge 
builder, Mr. Roebling, had a marble basin made for it. When the brid^ 
was finished, the laborers gone away, and the open privy pits abandoned, 
the so-called sulphur water ceased to flow, and only ordinary, not very 
sulphurous, spring or low-ground water is now to be found, although the 
monumental stone basin is still in place. An inscription to cholera might 
now well be put upon it, as the outbreak at Niagara was tremendous. 

In 1854 cnolera was also carried east from France, especially Marseilles 
and Toulon, to the Crimea, where it affected the Turkish, English and 
French armies, and was carried down through Asia Minor toward Persia 
and India. 



THE EPlDE>nC OF 1 



CHAPTER VII. 

5 EPIDEMIC WHICH REACHED THE tmiTED STATES IN 1866. 

L the previous outbreaks in Europo hail pommenopd in aoutheni Rus- 
, traveling up from Persia and Asia Minor, then swept westward 
tvirnrd Germany, boon brought from thence to England, Ireland and 
P»n«% and from then™ forwarded to the Unitod States. 

In 1863. for the first time in many vears, the great twelve-year festi- 
T»i» in Hindostan preceded the Mecca pilgrimages, which vary by twonty- 
une da\'S each year, aa the Mohammedan is a short ycitr of twelve lunar 
BKrntha of twenty-eight days each, or 336 days in all. There was a great 
IRTalence of cholera in the Bombay Presidency with 84,000 dcatlia, com- 
Bttticin^ aa early as March, 1865, and from there it yfm carried over to 
Uecca in April and May, when 30,000 pilgrims died. By May 23 it was 
Kt Sner. brought by steamships, whicl now carry many pilgrims, and 
forwrnnlecl to Alexandria by railroad on June let It reached Mar- 
■aDee un Jnne 11th by BteaniBhips earring Algerine pilgrims, and from 
tbmcv np to Paris, with a few deaths in July, August and September, but 
with 4,4<i6 in October, 1,218 in November, and 768 in December. From 
hru it soon reached Havre, which concealed ita epidemic, and on October 
l^fth pive the AtaJanta, with 604 passengers, a clean bill of health; but 
Ae had 102 cases and 23 deaths before she reached New York. The Her- 
Baon arrived with seven deaths on November 16, Up to Dec. 30, 1865, 
iitirtT-«ix vessels from cholera ports arrived at New York, and by Novem- 
ber ?2 it broke out in the emigrant hospital on Ward's Island; but owing 
U the coldness of the weather the pestilence did not extend. 

According to Dr. Ely McClellan, the outbreak in North America com- 
with the steamship England from Liverpool, March 28, 1800, 
I 1.185 emigrauts, 100 cases, and 46 deaths before she reached Halifax. 
»n followed the Virginia from Liverpool, arriving at New York, April 
, I8ti4>, with 1,029 steerage passengers, 38 deaths, and 46 sick on arrival. 
[mm that time to Nov. 28, cholera eliipa arrived at New York, with 
_ 191 pasengersaud crew, and 172 deaths, or 10 percent, from cholera; six 
i tbe veaacla were from Liverpool, five from Hamburg, one from Bremen, 
' — B Antwerp, two from London, and two from Havre: all of which 
e more or loss infected. On the Liverpool ships there had been 
i; on the Hamburg 96; on the Havre 113; on the Bremen 12; 
EAutwerp 18; on the London 1. 

&or had so often received the cholera from Germany that she returned 
fir comnliinent for once this vear and infected Holland, Belgium, Hum- 
boi^ stKl liremen. Many of tne Liverpool steamships touched at Ha\Te. 
aad fiUcd up with infected persons and clothes. Besides, cholera Imd been 
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landed at Southampton^ En^land^ as early as June^ July, August and 
September, 1865, by steamships from Alexandria and Egypt. 

The first death in Xew York city in 1866 was May 2, at a tenement 
house far up town in 93d street, near Third avenue, possibly brought over 
from Ward's Island; the second on the same day in Mulberry street; the 
third at 303 Broome street, near Forsyth; the fourth washed the soiled 
clothing of the third; the fifth was in a tenement house in West 20th 
street; the sixth in Hester street; the seventh near Pitt and Willett streets; 
the eighth on Cherry street; the ninth near Greenwich and Liberty streets. 
No connection could be traced by the late Dr. Elisha Harris between these 
cases, except the third and fourth; but 2,094 persons from infected ships 
had already been let loose in the city. None of the first deaths were emi- 
grants; no account had been or could be kept of the non-&tal cases. The 
seeds of the disease had been sown by the soiled clothing of the emi- 
grants, or by the diarrhceal discharges of those who recovered. These 
are the only solutions of this curious problem. The ffcrms of the disease 
had been undoubtedly imported, and affected disposed or susceptible per- 
sons in the seemingly mysterious way that cholera always attacks lar^ 
cities. Up to July 8 there were only 21 deaths from cholera in New York, 
none of the victims of which were emigrants, but merely persons who 
resided in localities freouented by freshly landed emigrants. The first 
case in Brooklyn was in tne first week of July in a quarter entirely inhabi- 
ted by forei^ers, and established an intense local epidemic. 

July 14 it became epidemic again in the emigrant hospital on Ward's 
Island. July 3 the first fatal case happened among the garrison of Fort 
Columbus, on Governor's Island, the then general recruitmg depot of the 
United States army, and from this last center the disease was extensively 
diffused over the wnole country. The first case was a recruit who came 
from Minneapolis, Minnesota, 1,000 miles and more away, who spent three 
days in New York before going to Governor's Island. From Govemor^s 
Island it was sent by troops to Hart's Island in Long Island sound; to Tybee 
Island, Georgia; to Louisiana by way of New Oneans; to Texas via Gal- 
veston; to Louisville, Kentucky, overland; to Richmond, Virginia; to 
Nicaragua bay; to Norfolk, Va. ; to Bowling Green, Kentucky. The next 
principal army center of cholera was Newport Barracks, Kentucky, probably 
derived from Cincinnati; and from there it was sent to Augusta and 
Atlanta, Georgia, and to Nashville and Memphis, Tennessee. If cholera 
can cling so long to, travel so far with, and ravage so extensively such a 
fine body of troops as compose the United States army, when cared for 
by such capable army surgeons, what are the chances of the conveyance 
of tlie disease by large bodies of dirty emigrants with little medical attend- 
ance at sea and not much more on land ? 

As New York must bear the brunt and odium of having introduced 
cholera into the United States in 1866, and as that epidemic was par- 
ticularly well studied by my late lamented friend. Dr. Elisha Harris, wiiilo 
it offered all the problems, solved and unsolved, which may and must 

Fuzzle doctors and sanitarians in small as well as in large to^Tis and cities, 
will devote fair space to it. The equally lamented sanitary superin- 
tendant. Dr. Edward R. Dalton, took control of every house which cnolera 
entered. A dailv marked map of every case of severe diarrhoea and chole- 
raic disease was kept: over 50 telegraph stations were connected with the 
health office, and 2,000 policemen in addition to the sanitary corps aided 
in giving the earliest information of every suspicious and dangerous case. 



CHOLERA IN NEW YORK IS 1 



Dr. £Iisha Harris says; 

**Pt««iio>ua to Julj SIh, 31 cseee of well-inarked cholera hail terminated fatally. 
TbcT occurred in ll different streets, in 18 different blocks and in 19 difrprent 
kaOHK. Tbete were two houses in wliich seconil Tatal discs occurred within tlii't^e 
tmot Uie tint case. There were two groups, eiujli liaving three futal cases withiQ 
■Q jnirdft ol eaich other. Tlie two groups o! two cases each in a single faniilj' and 
' - 5 at 803 Broome street, 100 yards east of the Bowery, and at 16 Mul- 



bwnr street, 80 yards north of Chatham. The two city groups of 800 deiiliis, with 
but k tew days' interval l>etween the seizures, were the llrst in Cherry and Oak 
Mar RMMevett streets; the second in Mulberry and Baxter, near Chatham street 
**The residences of the 31 fatal cases together, with 10 other non-fatal cttseii, 
«vnt widely scattered over the city, and none of the 31 were discovered to have 



in my wny directly (1) expoBed to persons or things troro tlie quarantin 
tlw ^mig-runt landing or (lei)ot. '^et every one resideti in or frt 
'' ' dnily traversed by freshly landed emigrants', still i: 



psideti in or frequented lo- 



m^aiiiiag, or previous choleraic iliarrhcea, those good and sulUcJent 
-■ ^-*--i, which wr— '--•'- '- ' -- ' •--■ '- "" ' — " ■-• 



« both suspected and expected, were to be found at this late 
I of uivisttgation. The city is too deasety crowded, and tlie mixing of the 
p^Mlntkin is too promiscuous and utterly unnotice<l and unregi-tlered. to wamuit 
■sv mltt^iDiit lo trace the connection of events and acts that may liave occurred 
^ix m iLe pULces where the cholera poisou was received into the system." 

The Atlanta had amTed from Havre in Nov. 18(i.5, witli cholera on 

bcMp). about six months before the first case declared itself in Sew York 

m May 1st, or the near Ijeginiiing of warm weather. Germs may have 

TiiiWred over in strange places. The first case was in East I)3d street, 

DHfly iipposite Ward's Island, where, in the fall of 1S65, 39 persons had 

L died nt eholcni and were bnried. The privy was on an ojien lot and 

KjnBt«<l by tramps and persons coining to ana from Blackwell's Island. The 

Birirziiiia arrived from Liverpool April 18th, with 31 cholera deaths and 66 

Vvrin; at <)iiarantine: and the England, April 20th, with L'li" deaths, and 

^ wnr enrms !iad Iteen brought by 2,47? emigrant passengers. And this 

DsmutT was increased by the Peruvian with 488 passengers and 66 deaths 

May St»tli. or six wifks before the outbreak on Blackwell's Island. The 

I fen dvatliwas on Ward's Island after {November 1865; 'i'l deaths wore on 

IttGfi; the aven^ population, including 5U laborers with 13 cases 

hs from the Blackwell a Ishind workhouse was 900, with 17*^ deaths. 

f* field is on Ward's Island, and a groat proportion of the poor who 

1 cholera ill New York city wcro buried there in rough coffins and 

r imichea. The State's Emigraut llefugo and Hospital were sadly 

1 vith cholera. 

e great possibilities and probabilities would have amounted to cer- 

■ if a more accurate account of nil the arrivals of infectious diarrhnta 

rd*B and BJackweU's islands and New York city could have been 

._ Now McGowan's case July S'tli, Ilatton's July ?Oth, Conroy's 

VJSd, >taryTracy*8July2Ietana23d, and three others on July 25th and 

'i. are sufficient to account for the groat outbreak on Blackwell's Iciland 

- -he night of July 2Gth and 27th, 1866. 

To return to pJew York: July Sth there were three fatal cases of 
tolvni in cliaract«risticnUy foul localities more than half a mile distant 
n tach other: one was in Cherry street near Itoosevolt; one in Charlton 
r Vftrick. and ono in Ifelancey near Iltt street. On the 9th, 10th and 
I thrm were four fatal and two non-fatal cases, one of them in a new 
r, tlwigreat shanty block west of Central Park, of which more 
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July 15, (our fittal cfises in the old spots, aud July IStli two deaths in 
tenement houae 120 feet distant from a previous case sis days before 
Chrvetic street 

In the first twenty days of July there were only 3IJ deaths in Kew 
York and one each on Governor's and Ward's islands, white Brooklyn had 
32 fatal eases. Total for July, IIU fatal cases in Nev York and its insti- 
tutions, and 100 in Brooklyn; so slowly did the epidemic erop up, as it- 
always does when there is no water poisoning. Of numherless other cases 
whicn recovered, only 22 were decided to bo well-marked cholera. The ei- 
ceesive heat of the greater part of July caused an alarming mortality amonff 
children from cholera infantum; no less than IT i>er day for the first week; 
37 daily the second week; (j5 the tliird; and 50 a day during the fourth 
week. Brooklyn was affected in tho same ratio. 

Summer cholera or diarrha'U is caused not so much by mere beat, as 
by foul heat, which corrupts so much food, vegetables, meats and milk, 
besides debilitating the body and perhaps causing vaso-motor paralytus of 
the intestinal mucous membrane, making it exhale as much fluid a« pours 
from the relaxed skin in the perspiration of hot close weather. It is a largeh 
septic diarrhtEa which green, unripe or spoiled fruits and vegetables, ant 
even meats and fish, materially aid; and which checked perspiration m&j 
materially increase. 

Diarrh(pal centers or fieldswereestablishedinNew Y'ork by the weather 
in crowded and filthy streets, houses, alleys and courts, where the gutters 
were foul and the open privies horrible. There was but little diarrhoeal 
mortality in the best and cleanest parts of tho city, partly because this 
population, with their children, always go to the country in hot weather. 
The diarrhoal fields, were thougbt to be most common on the beds of 
former swamp lands, underground stream beds, and natural subsoil water 
basins that are nndrained to this day. Still there were some notable ex- 
ceptions in shanty towns on high rocks and slaughter-house districts on 
rocks without sewers or other gooti drainage. 

But the disease was not in the air, for in the midst of the most fatal 
and most persistent diarrheal centers tho clean and well kept miseion 
houses with crowded populations of the poor but well fed and well washed 
children escaped not only cholera, but diarrhaaa of any and every kind. 
Thus the Five Points House of Industry, 155AVorth street, had anunpaved 
street in front of it, damp and gnatly soiled by the dirty neighbors with 
garbage. Also buildings in the rear and opposite, occupied by the most 
filthy and degraded beings in tho citv, and among which cholera ragedj 
yet out of 200 inmates there were onfy twelve cases of diarrhoea and one 
death. The diet will also puzzle some choleraphobists; bean soup and 
vegetable soup, each twice a week, with plenty of beef and mutton ooiled 
in them. Four meals a week of stews and nash. Indian pudding, hominy, 
mixed wheat, rye and Indian bread with butter, and fruit« when obtain- 
able. There was no cholera because none was admitted into the house. 

The average numlwr of deaths from diarrhosal and choleraic disease 
for eleven vears from 1854 to 18(i(J was 2.567 per year; viz., from cholera 
and cholera morbus; in 1854, 2,810; 1855, .-ie; 185fi, 56; 1857, 53; 1858, 
56; 1859, 71; ItiCO, 07; 1861, 85; 18G2. 03; 1863, 191; 1864, 85; 1865, 
98; 1866, 14'35. 

The deaths from acute diarrhcea, dysentery and cholera infantum 
during the same years were: 1854, 2,592;"l855, 2,484; 1856,3,302; 1857, 
2,179; 1858, 2,521; 1859, 2,124; 1860, l,788j 1861, 1,896; 1862, 1,935; 



liM, 5,550; 1864, 2,488; 1865, 2,738; 1866, 3.534. As there was no 
^fTMrmblc increase of mortality from these diseafiea in the great cholera 
nwof 1854. it is uoseible that the 1,200 more in 1S66 maybe attributable 
KM to oommon cboleru but to Asiatic cholera, and New York may have 
l.SOO more dcatha from cholera in 1866 than she hoB previously ad- 



Dr. HarriBsaya: "The occurrence of 1,212 fatal cMcwof Asiatic cholera, 
tnpaher with an acknowledged excess of some 2,48!) fatal diarrhceal mala- 
4ieB over and above the usual mortality should bo fully explaiued." Per- 
h4» Bome of the numberless cholera cases reported by physicians and re- 
wctrd asmchmaycont^nthe explanation. Many old and weakly persons 
djpof cholera before the previous contents of the bowels are fully evacuated 
and ricch-wster diechargee appear. Many of the consecutive cases of cholera 
■■miMt the form of dysentery or at leafit have bloodv discharges. The 
miiiMt iitiii , or typhoid, or so-called uneraic fevers of cholera are reported 
w tBTen. ilUa^ rapid cases of so-called cholera infantum are cases of 
tioB elwleis. H all these be excluded and a diagnosis based solely on rice- 
vrter diachai^es be insisted upon, the rate of deaths from Asiatic cholera 
aa eaailT be urgely reduced, and apparently justly. 

Dr. fiarris puts the matter as plamlj as he can when he tells us that 

R tbe week ending Juno 9th thero were 2 deaths from cholera; 16th, 6; 

~i. 4; 30th, 1: or only 13 in all. July 7th, 3 deaths: 14th, 11; 2l8t, 

: isih, 48; or 73 in all. or only 80 in two months, so slowly did cholera 

If only the acknowledged cases were stamped out and disinfected, 

t others must have escaped sauitaiy care. 

(n Auirust the explosion came, with 239 cases the first week; 258 tho 
nnU: 145 the tliird; 114 the fourth: so that the work of the health 
Monties was beginning to tell, or the epidemic to decline. In Sep- 
DibvT, first week, there were 50 fetal cases; second week, 50; third week, 
; fourth week. 54; fifth week, 38. To October, first week, 36; second^ 
; thinl, 5; fourth, 3. In November, first week, 5 deaths; second, none; 

; fourth. 1; when tho epidemic ceased. 
In tlio ame weeks there were of cholera infantum, June, first week, I: 
tpmi\, 6; thinl. 13; fourth, 40; July, first week, 61; second, 172; third, 
gp; (onrth, lUi. _ August, firet week, 144: second, 133; third, 108; fourth, 
Tlierc is evidentlv no concealment or exaggeration to be found hero, 
mb^-r, first week,"7!]; second, 69; third, 51; fourth 55; fifth, 42. 
loht^r, firet week, 27, and so ou diminishing. 

CuoLERA IS Brooklyn in 1866. 

I>r, Conklin makes the report for Brooklyn thus: 

" In June bqi) the early part of July, cases simulating cholera occurred, but 
Ikr Bnt Ti'portcd caaea happened July Sth. Its increBst^ at first wns not mpiil and 
iDoctly ounltned to places where there was the ffreat^st amount at tilth, espet'ially 
la U)e aonlhwest l'.ith Word, which bud muiv depressed lots and pouda of roitl. 
ilM.naiil wat«r- Some of the hoiisi's were biult on piles in sunken places, Slled 
•iu nrteg« and other foul stuS. There were no sewers. In this ward 268 uisea 
wit of 816, or more than one-tliird, occurred. 

"In the wwdt endine July 18 there were 14 cases; Julv 30, 42; July 37, 58; 
Aqr. a, 88; Aug. 10. 181: Aug. 17. 183; Aur. 24, W; Aug" 81. 4T; Sept. 7. 81; 
ihr^ 14, M; Sept. 21, 44; Sept. 2fl. 25; Oct. S. 5; Oct 13, 5; Oct. 10. 13; Oct 



withflftydMuths; seven in the third, all of which died; showiug the odvn 
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lage of early treatment. Sio^larly enough the ciMes in infants wbos^ motheis 
died of cholera, were reported bb choleru infantum. 

"The average duration of eases fatal in theaecond sta£« was thirty-one hou raj, 
shortest, eight hours; longest, seventy-five hours. The avera^ of the third stag* 
fatal ca9GK was nine daya; shortest, Ave days; longest, twenty days. In these, c&ses' 
of consecutive fever were included. 

" In the Brooklyn City Park Hospital there were eighteen casps and eleven 
deaths, mostly admitted in collapse. The main,treatmerit wan calomel, ten grains 
at first dose, uien one (jrain every hour; preen tea and bmndy. For bloody ili^- 
chai^;%s, injeotionH of laudanum and gum water. The effect was good. After 
reaction, beef tea and stiniulants. with teaspoonful doses of pare^ric, which wei« 
generullv sutficient to control subseqaent looseness of the bowels. 

"In the county jail there were thirty-six cases inashort time after July 31st. 
It was stamped out in thirteen days by moving the patients to tents, change of 
diet and disinfection. The first case was May 2Sd, possibly merely septic cholera, 
in a man digging a trencii soaked wltli excrements. The second case was July 
^ilst, or two months after; the thml on the 84th, and then every day there were b 
few cases until Aug. 2d, when there were no new case« for one day; but on U» 
night of Au^. 8d, no less than thirty-eigtit cases of the most mali^ant charact«r 
occurred, wnth twenty-two deathsin twenty-four hourH, The building was vacat«^ 
and fifty prisoners for slight offenses were discharged. No treatment seemed ot 
any avail. In all there were eighty-seven cases and sixty-seven deaths. The 
initial case was not discovered, but trie outbreak was possibly due to iniperfectioit 
in the wat«r pipes, which were laid in the trench soiled with excrements, on Hay 
32d. There were fifty-five deaths from so-called cholera morbus in July, seventh 
two in August, fifteen in September; total, one liundred and forty-two, which ia 
unprecedented. Outside of the Twelfth and Sixth Wards, the mortality was io- 
Higniflcont, except the sudden and overwlielming outbreak in the ])enitentiary in 
the Nintli Ward. This building is on the summit of a hill; the drainafe, ventila- 
tion and cleanliness unejcceptionable. But at the foot of the bit] are large stag- 
nant pools, cow stables, and pig yards. On the night of the outbreak the lur was 
hot and duiiip, with scarcely oreeze enough to move away the poisonous vapoi* 
whidi overflowed the plain and permeated the penitentiary. There was oo 
Asiatic cholera in Brooklyn in June, out thirty-three deaths from cholera infantum, 
and tliirty-eight deaths from acute ctiorrhcea, dysentery and cliolera morbus in 
adults. The first cases in the penitentiary were on July 3tst and 34th-, then none 
till the night of Aug. 3d, when there were thirty-eight severe cases, nearly tour- 
teen per cent, of the inmates, four-sevenths of whom died, or eight per cent, of tha 
whole residents;. Five assistant keepers and one nurse were also attacked. The 
importation was not traced, except that in the Eaymond street jail nearly on&- 
half of the inmates were destroyed, and that the penitentiaty was supplied evety 
week with new imuatea directly from this jaiL" 

No one has yot ever pOBitively puzzled out the initial cases in Hew 
York, Brooklyn or Blackwell's Island. They were detected at once on 
Goveruor's Island by the military surgeons. There was abundance of 
opportunities for importation in aU these places; and imi)ortation doubt- 
less did bike place, but in large cities and institutions the non-fatal dior- 
rhcEul cases necesearily do not attract much attention; probably not a tithe 
of them nfn on to fully developed cholera; still more are cured by eM-ly 
treatment; but they are all infective. The unwashed hands of the diar- 
rhoeal cases are prolwibly the first agents in the conveyance of the disease; 
next the vomite which are apt to go over bed and body clothes, and on 
floors. The towels and basins come next. Then the discharges, which go 
into privies and the soakage from them into wells of drinking water. 
Bread, cake, fruit, and vegetables handled by persons witli incipient 
diarrhoea are great agents in tJio distribution of the disease, and however 
good or ripe these articles may be, they are more dangerous than uncon- 
taminated green apples, cucnmbers, soft crabs and lobsters, to say nothing 
of water-melons, which are doubtless as liarmless as eggs, as the soiled 
rinds are never eaten. 
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CHAPTER VITI. 

S CHOLERA WHICH REACHED THE UMTED STATER IN 1«73. 

E great Bombav and Jlecca cliolera of 1865 etill Hiigerpd in Persia 
7. especially in "reheran, the capital, near the foot of the tluspian 
riiis waa early in tlie Biimmer. The outbreak was probably a reap- 

,_, moe of the epidemic of the previous year. In 1S67 tte great 

Iwdfth-TtMir.Iuggernaut epidemic of 1865 was supplemented by the Hunl- 
irar ODt&n>ak. in which three millions of pilgrims were involved in the ox- 
{fnati north of India, and was carried through the Bolan mss, went into 
Afshanii^taiii and also throuch the Kyber pass to Cabul. The pestilence 
-t_-i-i with almost nnprecMented violence in Afghanistan early in July, 
-7. :ui.i appeared in numerous places along the road from Herat to 
■I - hi-l and Teheran; and was even on its old march up between the 
•I, K iiTnl Caspian sens. I havealready alluded to Hurdwaraiidthisroute. 
.: 11 :•■ necessary now to dwell u[Km them more fully. 

• ..trill i* the first great town to the northwest over the bordei's of tlie Brilisli 
v'-^.-^i-jaf in Itiilia. It is the grand center of the trade of India with Pi>rsin, 
'-Vatntl Asia, and Russia. It is the soulhera terminus of the Russian cunmierce 
«*th Hinduetan. and has long been the theater of the commercial and polilieal 
nralry of Russia and England, in their attempts to control Persia and Central 
Xt^. ' Cholera U regtilarly brought up to Cabid from Hm^war, through LnJiore, 
Anocfc. and P^tiawur, nod. although it is called " the citj- of 100,000 gardens," 
favtaof K are well adapted to multiply the infection of cholera. Many of \Vi 
MHtll streets ape built over, forming low, dark tunnels, containing every o'ffeuBive 
tkag. Walirr mllects aud stagnates in ponds all over the city; the inhabitants 
oM out Mm refuse of their liouses into the streets: and dead dogs and cats are 
tancatly areo lying on heaps of the vilest filth, while dead horses occasiooally 
pgnl« tue air fornwny dikys tcq^ther. — Sir Arthur Connolly. 

Tb* tnUnc betwiwn Russia, Pentia, Centnij Asia and India, by way of Cabul, is 
^adm ouief curious conditions, which have descended from high antiquity; for it 
WMieB lo four tribes of Lotianee Afghans, called Provindaha, who are both 
MBlotal and mercantile in their pursuits, and number 8,000 taniilies, with over 
IMM cmnM'Ia and 10,000 oxen of transporl. They organize tliemselves into three 
■■^MMe caravans, which resemble veritable corps (famine, and desci'nd into 
hdi^ DO* imly in time to attend the great fair at Burdwar, but also to penetrate 
Joam the (iutigi's to Benares, and along the Inclus to Kurrochee, and thence by 
■H to Dotubay. They bnng down Russian, Persian and Afghanistan articles of 
^ida, and tvtum witli cotton goods, muslins, shawls, silks, brocades and in- 
WiiiiiMlili Other articles. The llret great division has 30,000 to 30,000 caniels, 
■ umi fo ua DXfn. and 30,000 to 60,000 head of sheep; the xecond division, 10,000 to 
1T.W0 nunvb and a proiurtionate number of oxen and sheep; and the thtnl divi- 
MB. t.V» to S,000 comeU. These all return lo Clabul and Candnhar by the middle 
■4 Jnnv. in Iin»- to dispatch their iuvestntent;* ou to Herat and Meschid in the 
WM, anal to Balk and Bokhatain the northvvcHt. Tliey ulsoalways descend Hgain 
iaiB ladla bjr tlu> end of October, with 80 diiforent Russian articles, and return 
«MiM ktooBof Ent^Ushand India goods. From 1,000 to 2,000 camels are alone 

* d in coovcying pomegranate rinds, which dress leather in a au|>erior man- 

"■ Iscany coarse cotton clotlis from India to Cabul; live cur 

~ **~« 19i000 looms in Cashmere, have arrived in Cabul i: 
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ypar; much siilt is carried up from the [nexhaustible mines at Luliorr>; nin.r 
IlKiiisaud camel-lotulK of fresh and dried Iruita an^ broug'ht down lo Indin; mi 
Kussiiui goods are ho cheap and cornnion in Cabul, at times, that lookin^-g-loHai 
large enough to serve as window-panes ore sold for half a dollar. In odditioi 
tht^re is a ^^'eat Hindoo festival on the banks of the Indus, near Attock, evei 
April, to which great crowds congregate. Pilgrims also come down from Cftbi 
to the river Indus, which they descend to the sea and then iiass on to Mecca; an 
a great Mohammedan feKtival taken place on the 26th of March. Sucli are tt. 
causes wliich propel cholera up from India to Candahar and Cabul. ^ — Sir Alex> 
Hurnes, 

From Cabul, the d 
as happened that a „ , „ , . 

Cabul to Herat But, generally, the merchants and devotees travel in great a _ 
vans, with long strings of camels. They are armed to the teeth, and often bear U . 
marks of many a conflict Now and then some prince, like tlie son of the Kin] 
of Lucknow, comes up with a large suita of Indo-Mohammedans; and it is though 
that over 60,000 pilerims pass tlirough Herat every year, on their way west to uie 
holy city of Meschid. 

Herat has at least 50,000 inhabitants, and is a well known towni but in 18G7( 
the London IVmesasked, "Where is Herat?" It is in the extreme northwestern 
comer of Afghanistan, and stands in the same relation to thia province that Peslv- 
nwur does t« India; for it is the only ^te by which it can be approached from thar 
west All the practicable roads from Persia and Central Asia iwnverge and unite 
OS they approach Herat. It is the door and citadel which must be opened befon 
caravans and armies from Persia and the nest can reach Afghanistan and Hindo* 
Htan. Its situation is one of the greatest militarv and commeivial importance; 
for the peaceful tiles of tlie caravan and the dread battalions of war must ahka 
pass through it on their way from India to Persia, and from Persia to Indi& 
Long camel trains, coming up from Delhi, Moultau, Hurdwar, and Iitihot^ 
traverse it, bearing the products of Iridia and the manufactures of England to thA 
distant towns and oases of Persia and Turkestan. So completely is Herat a gate- 
way of commerce, that is called a "bunder," or port, although the only seas upon ' 
wlucli it borders are seas of sand. The marcli oi conquest has led through it froin 
time immemorial, especially aftor tlie time of Mohammed. Since A.D. TIO, host 
ari«r host of fierce warriors, led by the Kaliphs of Damascus and Bagdad, of Syria 
and western Persia, coming almost from the borders of the Caspian, Black and 
Mediterranean seas, have carried the tassels of the Mohumroedan flag victorious- 
ly down into India. The vast and fertile plain about Herat haa often been a bugs 
place (f amwK, where all the assembled columns from the west have united and 
recrtiited before making their final descent ux>od Hindostan, and it ha» often been 
predicted llial the Cogaack and the Sepoy must govner or later meet there 
deadly strife. No better camping-ground and quarters liave ever been found for 
caravans and armies. Abundant crops of wheat and barley, and every kind of 
fruit known to Persia, grow there in profusion- Cattle and sheep abound. The 
bright waters of the river arc as "dear as teara,"and numerous running streams 
and artificial canals light up the pleasant lands«Lpe and fertilize the soil. Sucli '~ 
the pi-ofusion of roses, that it is tilled the " City of Botes," and a very lai^ pn 
imrtion of the whole world's supply of the celebrated "Attar" comes from it But 
there are other smells than those from roses about Herat At night on the road, 
one is apt to be awakened by tlie slioutjt of drivers and the tiakiing of bells, 
nouDcing a passing caravan, and by tlie faint liglit of the moon perceives a sen 
long, black boxes surging by on scores of niules and camels. Each animal ia 
laden with two of these hoi-nble objects, one on each side, and many of them 
so loosely nailed together that another sense than that of smell soon 
one that they are used as collins. In fact, they contain the bodies of the devou^ 
who, having died in the true faith, are now tiGing taken to be buried in holy 
ground at Kerbela or Meschid. They are often carried hundreds of miles, and & 
sii^kening stencli always comes up from tlieir gaping fissures, causing nausea and 
fiLintness in the drowsy, unsuspectine- traveler, who unds it impossible to extricata 
himself promptly from their neiK'hborhood; for they come crowding — '" "" 
dark as a tliere were no limit to tucir numbei's. 

The cholera of 182S swept away many tliousands in Herat, although wator, 
that prime necessity of Oriental life, is so abundant that almost every house hasita 
fountain, besides the large public ones in the streets and bazaars. 'Eajel 
tpidemic of the disease in Hindostan has reached Herat and been otrried OD 
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pKniii to Turkey and Russia. That of 1641 reached Cabiil in June; 
HmM Ib August; M^schiiC in Stsptember; and Teheran in October. 

TW iMXt important town due west of Herat is Meschid. This is so holy that 
B* pi*MMt of anv seiTt called Mohammedan has ever (lured to commit the impiety 
af Hf^ig a bortiln shut at its walls. For eight months in the year all the roads to 
md b«n Skfvlud are tliron^^ with pilgrims. Nearly 60,000 come up from India, 
fktnl and Afgli&nistan; and as many more from thesouth of Persia. Over 11)0,- 
Woiivnl OB fanatically from Turkey in Asia and tlie Caucasus in the vrest; and 
Bffh«|w Ml equal number from the north. 

Coonolhr says ili« diatnnt cities in wliich the pilgrims assemble and make 

' IvM up into caravans, to go to Meschid, are so thronged with men and 

* tliAt tiwre issnu-celypassage through thecrowd. Horses, mules, <«m els, 

I otftle arv pit-lcKtMl the entire lengtli of the outer walls, where they nei^h, 

i BgtiU whUe their masters areliusy currying or shoeing them: mendimjf 

Idles: higgling fur supplies of straw or com; or sleeping, praying, or read- 
EtteKoma. 
iW pUgrima generally travel at niglit; some of them carry torches, and at the 
ri of Ibe line a pot of live charcoal swings under the belly of a horse, to light 
'- - ' {Ks Mul mark the line of march. In cool and pleasant weather they move 
Gtty pennons are then unfurled, and all go on with light hearts. From 
u time, Uieir leaders raise a sliout for the blessed Mohammed, and if their 

era do not join in loudly and unanimous) v, tliey are ui^ed to do "hotter 

MM tfaaa," "sweeter than that," un^Is are called upon to aidlhem.tiil tinallv 
A( tie w rent with fervent and inspuing cries, which makes one's ver^' heart's 
Utod bofl. Goini; und retiuntng pilgriins greet eocii other on the roail. Miitiv 
«Aanalv •een encamfied at the roadside; Uie poorer pUgrinis in miserable tents 
Md •Iwllef*, but the richer Turks and Fersia.ns m green, sky-blue or white tents, 
■HMKHitet) by gilt balls and crescentu, and lined with costly carpets. Well-clatl 
^dt mad It-male scrvaats, in numberless groups, walk, recline, sit, smoke or chat 
■ ■od about ttau camps. Hundreds of horaes, riddy cnporisoned graze around. 
Bw* pUM of boggnge and provisions are guarded by trusty soldiers, bristling to 
^A cUbs with silver-hilted doggers and inlaid pistols, the whole bearing on 
wa< ■««llh. pomp, and security. 

TW aeese Is more wild and strange when the pilgrims holt at caravansaries. 
1W OOMe Knd quaiTeling. at first, can only be imagined by those wlio have seen 
tavans on the march. But tJiR leader of tlie caravan soon takes his plafe in the 
■Mdk of tlie s^uan-, and commences reciting prayers and verses in honor of the 
tafbet, to which the pilgrims shout short sentences from tlie Koran in reply. 
OhboIIj anys ti»? effect of their voices coming from tiie cells on all sides is very 
wdd MM pJeoaing. rtipecinlly ut night, when tliu sounds gmdually rise, chiming in 
«Mh ««i.-h other till they are perfectly blended in one full chorus. But soon all 
U Ml up Mid silenc« reigns in oells' which ore so lilthy that tew Europeans can 

nBMlljr. ttie holy city is reached, and several times it 

Axv tnwcMof soiled and jaded pilgrims and travelers p „. . ^ 

tl Musuhift, into the great snuare, which is usually crowded with people from all 
(WW (4 tbe East; with Afgliaus. Arabs, Koords. Turks, Osbegs; wit^i pilgrims 
livaall the prorincm of Peraia; with priests, merchants, peasants and dervishes, 
vitbMft number, from tJie borders of the Caspian and Black seas, and from the 



tdnn KulL The great and ma^iflcent square is approached from two sides by 
e under which rest the sacred remains of the Iman. The space be- 



ShlgB Miched gates, of exquisite architectiu^, faced with brilliant blue-enam- 
lllia On tli« other two aides are deep arched porches, of tlie same height 
alions as the gates, but covered with copper tiles, heavily gilt. One 
k into a line mottque; th« other faos a high, gilded minaret, and tlie 



fed remains ol tlie Inian. The space be- 

n all sides by a double story of^ arched 

_aved with the gorgeous gravestones of 

i canal conducts water tliroitgli the center of the 

, lie foitliful, and beautiful 8ha<le trees abound. Tlie 

■tdday Minbcanis are reflected gotKeoutdy from tlie many-colored and golden tiles; 
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often worship<^d as a downpour of heavenly light, and excites the pilgrinia 
l)er[ect frenzy of enthiisiusm. 

But Meachid presents otlier sights and sounds than those of reli^^ion ana < 
pleasantness. Hundreds and thousands of beggars, of the most miserable,- squalid , 
appearance, beset every approach to the shrine, waylayii^i; tlie pilgilms in every 
direction. Old men and women, in the most abject states of want and miset^Ti 
throng the streets, which are also strewn with children not more than two or 
thi-ee years old, erovelling in the dirt, mere Uving skeletons, more like starved 
young animals than human creatures. Some areoiying and sending- forth piteous 
petitions witli their little half-tjuenched voices; others, silent, lyw like dead 
things; others, listless and motionless, hut witli a woll-like glare of hunger in 
their sunken eyes, giving terrible evidence of the fierce pangs which gnaw within 
them. Blear-eyed girls and filthy boys carried things like starved cats in their 
arms, all squalling for bread. Eraser ran tlie gauntlet of a crowd of specters of 
this kind nearly half a mile long- M.ost of them were the wives and children of , 
Turcomans from the eastern borders of the Caspian Sea, whose towns had been 
sacked by the Meschidees. The able-bodied men and women had been sold at"^ 
slaves, and the old people and cliildren thus left to beg or starve. As many oi 
3,000 to 4,000 persons have been brought into Meschid at one time, and the feebh 
left to the tender mercies of pilgrims and stwingers. 

Cholera is always carried from Meschid to Astrabad, on the east coast of tli 
Caspian sea, by merchants and pilgrims, and then forwarded up to Astrakhan. ] 
is also conveyed from Heschid to Teheran, the capital of Persia, situated only 1 
miles south of the lower border of the Caspian Sea. 

Cholera had almost completely died out in Europe in 1868, especially 
in Russia, when suddenly in July, 18(i9, it waa hoara of at Kief, the hoi] 
city of southwestern Kussia, on the river Dnieper, ahout 100 miles above 
its mouth at Odessa, on the Black sea. From June, ItSG!), there had been 
numerous cases of choleraic diarrhcea at Kief, hut up to October only Wi 
eases of fatal algid cholera, and up to Dec. 11, only 115 cases in all. lU' 
July, August and September, 1869, it also broke out at the great fair oil 
Njjni Novgorod, just east of Moscow, to which over 200,000 merchants 
assemble from all parts of Ruseia, Persia, Central Asia and many other 
places; but the pestilence was not aeknowledged until after the fair had 
come to an end and the people had dispersed. There is doubt whether 
the pestilence commenced at Kief or Nijni. Cholera had previously 
reached Tiflis, near the msa of Doriel, and a lino of railroad had been 
built from it in 1867 to Toti on the east coast of the Black sea, from 
whence steamships ran regnlarly to Odessa. A railroad to Kief bad also 
gnst hoen oj>ened, so that cholera might easily and qnickly have been con- 
veyed to Eief. But a railroad bad also been bnilt through the pass of 
Dariel directly up into Russia toward Moscow and Nijni, and cholera could 
have traveled equally rapidly that way. However this may be. there were 
911 fata) cases in Russia in 18G9; no less than ^0,140 In IKTO; and the 
enormous number of 1105,220 in 1871, 

Canals connect the river Dnieper, which runs south to the Black sea, 
with the rivers Kiemen, Vistula and Oder, which run north to the Baltic. 
Over 40,000 Polish raftsmen ply these streams, and in 1871 and 1872 
Poland had 37,586 cases of cholera; Oalicia had 33,448; Hungary 433,295, 
froml871to 1873; Prussia 37,000. Altona near Hamburg became involved 
as early as August 9, 1871, and Hamburg itself by August 28, and even 
shipped it by the ship Alster to England in SeptemlJer. In August, 1873, 
there were 107 coses in one we«k in Hamburg, and there were 1,225 
cases in that city in 1873. On Oct. 10, 1871, the steamship Franklin left 
Stettin on the Baltic and arrived at Halifax, Nov. C, having lost 40 of 
her paesengers. and then came on to New York. Suddenly in Feb., 1873, 
nholen commenced at New Orleans. The tirst victims were a Frenchmaa 
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nd G«nitta, but tbej were old rcsidentB. Tho Bremen and Hamburg 
Miimiliiiw running to Kcw Orleans, wbich touch at Havre, were Buspected, 
b« BOtluiij^ could be proved. Whether tha first victims received soiled 
poda or Tudtors from Europe no one knows. But the New Orleans 
nthorities had something to couceoi, as the published shipping list« will 
An. Tbe Secrt>tary of State asked for a list of the cases of sicknees and 
'fthi St atA on bdird the veeeels arriying at New Orleans in January 
ud Fcbroary, 1S73; and tho subjoined wus all that could be obtained; 
(mrthing was given except wliat was asked for. Even the names of the 
nnkr eUomsbips plying to Ilavro, Bremen and Hamburg were omitted. 
It is rafficient to say that the same quarantine officer let in the yellow 
imr at 187^1, and was then dismiesed. In January, Itil'i, two vesscla 
erind from Havre, one each from Antwerp, Leghorn, Rio Janeiro and 
Btviol: ten from Havana, all of which places are said to have had cholera. 
In Feliruan,-, there were arrivals from Eio Janeiro, Genoa, Italy, 
S>nv, Autwcrp. Messina and Sicily, all of which were infected. The 
BUBber of pascngers on 5'i vessels was not given, nor the sickness and 
tetltt among these Hud the crews. There wus strictest concealment; but 
we htTtf already seen bow difficult it is to track down tbe initial cases in 
h^cituw. 

Epipeuic Cholera in the United States in 1873.' 

The earliest recognized case of epidemic cholera in the United States 
dirit^ the y«ir IHTS occurred in the city of New Orleans, I^a,, on Fel>- 
nary 9. It was impossible to determine any connection between this and 
wfaer early cases of the epidemic and the occnrrence of any imported 
ihiliii case; but many essentials of an outbreak of epidemic cholera were 
■OM pootively determined. It was fonnd that during the hist month of 
\tn mad the' first ax months of 1873, three hundred and forty-two 
"1 arrived at Now Orleans from European, West Indian and South 
icaa porl& That these vessels carried into the port of New Orleans 
r tbouBtuid two hundred and forty-nine jiassengers, the majority of 
m were emigrants; and seven thousand two hundred and forty-nine 
._ I and crew: a grand total of eleven thousand four hundred and 
tT-«ight individu^s. Tbe statistics of emigration showed that of the 
k tliuuaind and seventy-nine emigrants received at New Orleans during 
"""■ only two hundred and ten wore from West Indian and Sontn 
, porta. The majori^ of emigrants wero shipped at Bremen, 
j Havre and Liverpool. It was further found tnat the quaran- 
ft the Mississippi river in 1873 had been worse tlian useless; that 
■ and their effects were passed witbont (Questions; that tbe ma- 
Vitf emigrants in New Orleans were lodged in tenement houses on 
Cfvee, ana on that portion at which coast and river steamers land. It 
«■* further found that the first twenty-five fatal cases, those which oc- 
currrd in the months of February and March, could one and all bo traced 
(nUivir daily avocations on ornear the steamboat levee, and tooneh other. 
it «Bi farther found that no record of diarrhfeal or non-fatal cholera cases 
w attempted until it was too late to obtain any information of them. 

At New Orleans, the epidemic influence lasted from February to Novcm- 
ker, 1873, having a total of two hundred and fifty-nine deaths. The total 
r of those who were attaeketi by the disease can never be deter- 
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mined. Tho epidemic influence did not spread over the entire city, but wal 
confined to the centntl and the oldest portions. Cholera wae carried froi 
Now Orleans to nine different parishes of the State. The moat active agenti 
in this diffuaion were coaat, river and trading boats, ae they bad bee 
all former epidemics. 

From New OrleanB the progreas of cholera, was first confined to tht 
line of the Mississippi river. At Vicksbnrg, Miss., the first authentH 
case occurred May 13, when the epidemic was at its worst in New OrleonA 
It is very probablo that the infection of the initial case was from riva 
Btwimers. That those boats were cholera infected was shown by the fad 
that on May 14 the steamer John Kilgore. from New Orleans to Cmcinnatif 
0. , called at Vicksburg having on board a violent case of cholera, for whom 
the services of a Vicksburg physician were obtained. 

Very little information conld be obtained as to the epidemic on tha 
lower Mississippi; my efforts almost always ended in failure. A modified 
epidemic occurred at Jackson, the capital of Mississippi. From Dr. T. L 
Mitchell I obtained the interesting history of one group of cases. A 
negro girl, who was employed as a servant in a Jackson family, was takea' 
with cholera and died. Her father and his family lived in the countir' 
some miles from the city. The day the girl died, the father removed «Q, 
her effects, including the bed on which she died, to his home in the couo* 
try. One week later the entire negro family, consisting of seven individ* 
uals, had cholera, and all died but one. Doctor J. A. Tillman reported 
several outbreaks of cholera upon plantations in what is known as the DeeK 
Creek district; and includes the mstance of a negro man who stole some 
articles of clothing from a cholera-infected house, which articles he carried- 
home. Three days later this man, his wife and three children all had 
cholera. The woman alone recovered. The city of Natchez, Miss., e»' 
caped this epidemic, as it had escaped all previous epidemics. A most 
perfect sanitary condition was maintained. Quarantine regulations were 
strictly enforced. The water supply was pure. 

In the State of Arkansas, the earliest cases were at Osceola on April 17, 
A man who had just returned from Memphis was taken with cholera in 
a miserable hut, which was occupied by ten otJier persons. The first case 
died in a few hours. Three other cases followed, when all were removed 
from the hovel, and the disease was stamped out. Sept. 8, a second out- 
break occurred, which was traced to river boats, and the epidemic was 
confined to a few filthy negro huts. At Pine Bluff, a man living on the 
Arkansas river, near the steambont lauding, was taken with cholera June 
35, and died the next day. June 30, bis son-in-law, who lived in tho same 

house, was taken and died in 24 houia. July 3, the wife of the last 

was attacked but recovered. July 5, a man who had nursed the preceding 
cases died of cholera; the same day a negro servant of the last case v 
taken sick and died the next day. 

In the city of Little Rock, four distinct importations of cholera oc- 
curred. Eacli were sufficient to have created an epidemic, and each would 
undoubtedly have been successful but for the active sanitary measures 
employed. June 29, a young woman from some point on the Cairo and 
Little *Hock railroad, returned to the city and went to her home in a tene- 
ment house, where she was takeu with cholera and died after an illness o( 
twelve hours. Every precaution was taken to isolate the case, and 
no spread of the disease occurred. July 'i, a negro deck hand from a 
Memphis steamer was admitted late at night to the county almshoi 
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He w» riok with cholera, but he waa placed in a miserable hut with other 
ancrxA, nnd his case was not reiwrted until early the next day, when ho 
««i foand iu the stage of collapse. The excreta had during the night 
km thrown out around the liut. At daylight Dr. Dale, being called, at 
MKv iiutituted the most active measures 01 disinfection, and was so far 
acceeefnl titat, although eight &tal cases followed among the negroes 
tocujryinp that hut, the disease did not escape to the city. July 0, a 
kborer od the Cairo and Little Kock railroad came into the city, went to 
1 iow tavern, whore he wits taken with cholera and died in twelve hours. 
This aw* waa succeeafully isolated. .luly 6, a convict died of cholera at 
ihp Statt- penitentiary. He was a "trusty," and for several days before his 
ii]a«6 hiiii been working on steamboats from Memphis, Tenn. Three 
Uai cifci*'!! followed, with many cases of choleraic diarrhtea. The disease 
VM again stamped out. 

That the city of Little Rock in 1873 was not ravaged by cholera is due to 
the energetic action of Dre. Thompson, Bale, Lenow and Carroll in stamp- 
ing rmt Ui» disease in their respective cases, and the exertions of the health 
wtborities in maintaining the city in good sanitary condition. An isolated 
cnnip in a house epidemic is reported by Dr. Lintliicum as occurring at 
Uakmi. In a family of seven individuals, six died in three dayd; the 
f*«nth made a lingering recovery. The excreta were carefully disinfoctetl, 
^id tbe hovel in which the cases had occurred (after the removal of the 
■rrenth case), with the contents, was burned. 

The firrt revognized case of cholera at Memphis, Tenn, , in 1873, was 

a April 15, in a man who had been in the city but a few days, having 

■riTed by bout from the lower Mississippi. He died in a filthy boarding- 

hnoae, near tbe river, aftor an illness 01 sixteen hours. The second case 

wenmd April 30, in a man who kept an eating-stand on the lovce. at the 

yoittt where two railroad lines receive and discliarge freight. This was 

■bo a taia\ caae. and it occurred in the adjoining block to the first case. 

by 1, » section boss on the Memphis and Paducah road, then in process 

|i cofwtroction. was taken with cholera and died May 3, iu his camp at 

' D tS, on the line of the railroad. This man was constantly passing 

1 from the city, and bis business carried him constantly to tiie point 

the second case occurred. May 1, cholera occurrea in a railroad 

Bip at section 19 of the same rood, but nearer to Memphis by seven miles 

■n tbe camp at section 'id. In a day or two cholera also appeared in 

■p on the same road at section 21. At sections 19 and 21 convict 

Invnwwere employed; at 8e<'tion 26, only citizens. The drinking wat^r 

tt all tboee campe was very bad, the surronndings of all were fllthv. 

On the death of "the boss "at section 20, a panic occurred; the laborers 
odterod in all directions, the majoritv going into the city of Memphis. 
The conricts, however, at camps 19 and 21 could not scatter: the disease 
ifKcnd rapidly among them, nearly all were sick, many died, but it waa not 
into May 10 that any steps we're taken for their* relief. How often 
ehetera had been brought into the city of Memphis before and succeeding 
Ub erents from April 16 to May 10 which have been narrated, can never be 
Uarrrnd The city was in a shameful sanitary condition — there was virtually 
BO boslth department. The mortuary statistics were kept by undertakers 
atooa^ Many non-fatal cases may Iiave occurred, many defined cases 
■ay have arrived among the lower classes, and the city authorities have 
Ihmi none Uie wiser. It is probttble that from the last week in April every 
from the lower river brought to Memphis its quota of infection. 
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It 13 positively known that the etcAiner John Kilgore brought to Mcmph: 
the body of the man who died above Vicksburg; that at Mi'mphis thi 
body wasplaced in a casket, and that it was forwarded by mil from Mem' 
phis to Cfmctnnati, 0., and tliat she also landed two caees of choleraic 
uiarrhcpa. It is positively known that no attempt at disinfection or isolar 
tion had been attempted on the Kilgore. After the stampede from tht 
L-holera camp at eoction 26, cholera rapidly spread over Memphis. Th( 
late Dr. J. 11. Erskiue, a distinguished sanitarian, who had great expe 
rience, describes it as the most "violent he hiul ever witneesoa. A very 
marked instance of the diffusion of cholera by an infected well occurred 
at Lucy station, a few miles out of the city. 

On May 11, a gang of eighty convicts from the two cholera camps at 
sections 19 and 'il, Memphis and Paducah railroad, arrived at the Stattt 
penitentiary at NiiehviJle, Tenn. At the time they left camp, the epi-J 
demic had not subsided. The deputy warden in command was so ill from 
cholera that he could not accompany them. A number of the comrades 
of these men liad died of cholera. They were accompanied by fonr wom^t< 
convicts, who had served as cooks and washwomen. Every member oC 
this party was sick with diarrlioea, having copious watery stools accom^ 
jHtnied in very many cases wilk nausea a?id vomiting, when thev reached. 
the penitentiary. The four women were dangerously ill. On the day aC 
the convict arrival there were 330 prisoners in the institution, of whom 
but twenty wore on the sick report for ordinary disorders. 

In 18T3 all the penitentiary drains, from privies, urinals, cesspools, 
kituhens and wash-houses were emptied into wliat is known as the Liclc- 
branch, which flows through the western suburbs of the city and empties 
into the Cumberland river. Tho luuodrv and female department are iiL> 
a s^mrate inclosure on tho southeast. The drainage from this portion 
of the penitentiary was for 100 feet in an open ditch along tho east wall, 
when it entered an underground Bowcr and was by that conducted to the 
Lick branch. Upon tho Imnks of the Lick branch, as it flows to the river, 
were many wells and two spfinga of much note by the inhabitants — on» 
"tho Judge's spring " the other appropriately named "the sulphur well." 
Two days after the arri^-al of the gang of convicts, one of their number 
died from cholera, and although the disease did not at once spread, yafc 
during the remainder of the month a very marked increase in the prison 
sick report was observed.' May 30th, a negro woman living on the line 
of tho drain from the female department was taken with cholera, but she 
did not die until the 31st. May 33, a man who lived opposite the point 
of exit of drain from the female department died of cholera. July 1, a 
negro, who had been discharged from the penitentiary three or four daya 
previously, died of cholera in a shanty located in the eastern suburb and 
quite close to a noted spring, the water supply of the neighborhood, 
known as Wilson's spring. It was known that soon after the return of 
the cholera- infected convicts, several had been discharged and had re- 
turned to their former haunts in the city. By their influence the waters 
of Bilbo, Buck and Hackbury springs were undoubtedly polluted. July 
8, a whit* convict in the penitentiary died of cholera, and the disease 
became epidemic within its walls. A frightful epidemic occurred in the 
city. Dr. W. K. Bowling collected statistics of 647 deaths, but it is 
probable that the true number of fatJil cases far exceeded those figures, 

■ Nomitive Cholera Epidemic of 1973 in the U. S., 1875, p. 149. 
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f of the Buburbs, each as Rock'towu and New Bethel, whem 
s very great, mauy deatbe were nnreported, tlie burials 
y the people uoaided by the authorities. 
talent was carried from Nashville to Goodletsville, Gallatin, Shelby- 
UarEreeeborongh, Lebanon, Clarksville, Palmyra, Farmington, 
aooga, Greenville and Union City. At each point the trail of eni- 
infection was very clear. Each point named was free from trie 
I until after the arrival of one or more cholera- infected individuals 
Xishville. Each point to which cholera was carried in turn traus- 
■nud the disease to other localities, Knoxville receiving the infection 
Iron Cbttttanoogs. 

The epidemic of 1873 in the State of Kentucky opened with the arrival 
rflbeBt«uacr John Kilgore at Paducah, May IS. The officers of the 
K^ore denied that eholem had l>ecn on the boat, and during the etay at 
hnacah sereral persons of the town spent some hours on her decks and in 
hcrtafains. Mav 21, a young man who had been on the Kilgore was taken 
vitfa cholera anJ died in eight hours. May 23, the man who nursed him 
tbo died, and three other cases of those who had contact with the Kilgore 
Mowed, when that group of infection closed. June 3, a woman arrired 
it ber borau in Faducah from a visit to Memphis, Tenn. The night of 
brvrinl ebe was taken with cholera and died early the next day. July 
S.S voman who had nursed her took the disease and died in 48 hours. 
tnai tbeee caeea the epidemic sprtad, intensified by frosh cholera arrivals 
imae \0. on steamer Quickstep; Juno 19, on steamer Fish, and later by 
M w ij ate*mhoat that made the landing. The history of tliis local epi- 
hmir is foil of instructive instances of cholera diffusions. 

At Bowling Orecn, Ky., cholera was imported from Gallatin, Tenn., 
JiOHr 3, and by the clothing of a man who had died on a steam- 
Inat after leaving Evansville, Ind., Juiiel3. The clothing was washed 
tf Bowling Oret<n after the arrival of the boat by a negro woman, who 
•tinl rtf cbolera within thirty-six hours from the commencement of her 
talk, and lier death wa« followed by 86 cholera cases, with 65 deatlis. At 
LoBwrilie, from June 6 to August 16, twenty-one fatal cases occurred. All 
wn in (KHon^ who had contracted the disease in some cholera center. 
IhaC no epidemic occurred is alone due to the sanitary measures which 
«w adopted in every case. Louisville escaped an epidemic of cholera 
tnm exikctly the same reason that afforded tnununity to Little Rock, 
Tbkt WS8 the vigilance of the health authorities and medical prac- 
— In but one instance was there any sequence of cases, A family 
^ of a mother, two single daughters, two married daughters, tho 
of one daughter and two grandchildren, lived in a small house 
mtbewcatom side of the city. Aug. 2'Z, Mrs. Q., who had been confined two 
ndu pcevionsly, went to Bowling Greon to visit her husband. Aug. 25, 
4tt -wma taken with cholera and died. Aug. 2S, her body, in a wooden 
nAa. was taken to her mother's house in Louisville and the cofKn opened. 
StfL 2, achild was taken with cholera, hut recovered. Sept, 4, one single' 
4iubCerdied of cholera: the same day the infautof first case died. Sept 
C,tfie numed sister was taken and died Sept. 7; the remaining daughter 
tuk tbe disease but recovered. 

Chtdm was almost universally diffused over the State of Kentucky; very 
fw conities escaped the disease. A careful study which was made dnr- 
' iminediately after the epidemic showed most conclusively that the 
carried over the State by tlie migrations of cholera-infected 
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individualB, I sliall select the epidemic as it occurred in but thre 
localities for the preBent etudj^. The outbreak of tho diseiise i 
Taylor county is of value, for in it is found the first link in a most virulen 
demonstration of the disease. A negro man, who had been working in 
construction party on the Memphis and Paducah 11. R., obbiiued employ 
ment on the Ohio and Cumberland K. R. . and was placed in a gang workir 
on the tunnel section at Muldrough's Kill. July 10, he was taken wit 
cholera and tiled in one of a group of negro cabins built upon u hill 
side, and immediately above a spring from whicli all the uoighborlioo 
obtained water. The dejecta were thrown out on the ground around thi 
cabin. On July 14, 15, and IG there were heavy rainfalls, and evervthin 
on the hillside washed down into the spring, nearly filling it with ilebria 
July IT, a severe and virulent epidemic followed among the residents o 
the cluster of cabins. 

July 19, a negro from this locality (one of tho railroad gang) diea ot 
cholera in the town of Ijobanon. The death occurred in a slianty on th6 
north aide of the town and on tho hanks of a small stream called JordaO) 
whieh flowing through low ground to the west, forms one main drain o 
the town. Tne cases was not reported and no disinfection was employed 
Aug. 11. a negi'o woman, also from theTavlor county focus died of choler, 
in a cabin on tho banks of Jordan. I'rom August 11 to August 1^ 
several such cases occurred among negroes living in the same loi'ality, all oi 
whom died. Aug. 18, a white man, who also lived in the same localitTi 
was taken ill, hut recovered. Aug. 19, a young woman living in tuj 
same line took the disease bnt recovered. 

None of these caaea had been recognized as cholera, in none were d 
infectants employed. The excreta of all were emjitied into or on the «doa 
of tho Jordan, then almost dry and choked with debris, August 19, i 
white man who lived upon high ground at some distance from Jordan,' 
was taken with cholera and died after a five-hours' illness. It was founi 
that he had been a constant visitor of a woman who lived in the infectet 
locality. In this case the excreta were disinfected and buried. Aug, 25^ 
a third ease from the infected camp in Taylor county died. Again evei^ 
precaution was neglected. It was impossible to awaken any puhhc inter- 
est in these casee. The physician in whose hands the majority occurred 
denied that they were cholera, and all warnings of future danger werv 
ridiculed. 

August 26 the Marion county fair, wm opened on tho grounds near 
Lebanon. All water used on these grounds was carried by carts from tho 
town. A public well on tho western side of the town, near the railroad 
station, ana on the banks of Jordan, was selected to furnish the neces^ 
sary supply. At that time Jordan was no longer a stream, and the water 
in tho well was limited. August 'Z7, a violent rain-storm occurred, Jordan 
was filled to overflowing, all the debris and cholera stuff which had been 
accumulating since July 19 was washed down its course and over itsbanksL, 
The town well was full to overflowing. During August 'iS and 29, th» 
attendance upon the fair was very large. No cases of violent illness had 
occurred in the town since August 25, and a fatal security seemed to pos- 
sess all. At midnight Aug. 39 tho blow fell, and before daylight of 
Aug. 30, thirteen cases of cholera had occurred, of whom twelve died 
within the next ten hours. E^h individual in the series of cases had 
been in attendance upon the fair. All had drank tho water furnished. 
Age, sex or social condition had no bearing u|K)n the cases. At almost 
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I hoar at which this r>ibanon epidemic developed, cholera occurred 

• eouctiy f or miles around; wherever individnnls lived who had visited 

e tnr groands and liad drank of the water, cholera occurred, no matter 

ppv isolated the location or how free it bad been from diseaae. The epi- 

: lasted to Sept 14, but isolated caaes continued to occur until 

tober. From the Marion conntj fair grounds cholera was carried into 

._i county, where several malignant house epidemics occurred; to 

tnbis, Adair county, where a malignant house epidemic (Winfrey 

te) oo«5tiiTed in the first instance, which spreading, almost depopulated 

• towti; to WafihiugtoD and Boylo counties where local epidemics fol- 

The hiBtotY of the epidemic in Gerrard county is very instructive. 
g. 10. 1873, "a man named Bewley arrived at Lancaster sick with a pro- 

• dturluva, from wliich be had been suffering for several days, lis had 
; fionellTille, Tenn., after cholera had become epidemic at that town. 

t had inade the journey on horseback. On his arrival he was lodged by 

a friend who lived on the eastern eido of town, upon a hillside, at the 

twrt of which was a pubhc well from which many people obtained water. 

Thi> dav after his arrival cholera developed, but he did not die until Aug. 

bSS. Tile excreta in this case were thrown out upon the ground in the rear 

f dirtr onthouiseB. Aug, 14 a negro man who nursed Bewley was taken 

ciiolera and died, after an illness of eight hours, in his cabin, near 

' before-mentioned well. Aug. 15, the father-in-law of Bewley who 

d come from his home, ten miles from town, and who had slept the pre- 

ma night in the room with Bewley, died after a tew hours' illness. Aug. 

I, a negro woman wiio lived in a cabin near the house in which Bewley^s 

ne died, and wbo drank the water from this well, was taken with cholera, 

1 died after twenty-two hours' illness. Up to this time no disinfectant 

imd heea used ; the eicreta from each caee werescattered broadcast upon the 

puand around the dwelUngs. Each succeeding day fresh cases occurred, 

—M fiirt confined to those who drank the water of the well mentioned, 

~Mt the disease soon spread over the town. The epidemic lasted from 

, 14 to Sept. 5. The honse in which Bewley di«i had been closed, 

mt vbea the disease disappeared the family returned. On 8ept. 20, an 

*i lady came to lAncaster on a visit. She put up at the house in which 

' f died and occupied his room. She slept on the bed one night, 

■be was taken with cholera and died. At Stanford, Ky., a malignant 

idraiic was occasioned hy refugee negroes from Lancaster. 

A Tory interesting instance in support of the theory that an epidemic 

(€ cboisn may occur whenever the specific poison of the disease finds a 

Hitabla hotbed for its propagation, weis Ohnton county. While cholera 

wm eindemic at the town of Columbia, the judge and commonwealth 

attomer of the sixth judicial district of Kentucky left Columbia far 

Albany. Clinton county. They had been in Columbia for the previous two 

vecks.' bad lived in the Winfrey House, and the night before they started on 

_ 1U« joiaroey had nursed a friend sick with cholera, taking turns in watching. 

I few miles from Columbia, Mr. Adair, the commonw^th attorney, com- 

ihtDed of maUiso and nausea. These symptoms became more severe until 

\ o'cloek that evening, when vomiting and diarrhrea came on; he was 

"*" I lo diemonnt and lie upon the ground. lie was soon after carried 

e of a man named Kelly, which was not far distant, where he 

' bed and a violent attack of cholera developed. This was 

The attack was typical, nnd although Mr. Adair ultimately 
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recovered, his convaleecencf did not begin until Sept. 10. Mr. Keliy*! 
houso was locatwi high up on one ol the Bpnre of the Ciimherland moun-' 
tains; so isolated that the owner did not know that there was such a disease 
as cholera until the arrival of Mr. Adair. The excreta of this case were not 
disinfected, but were thrown into the privy and upon the ground about 
the house. Mr. Kelly, his daughter, and a negro servant died of cholera: 
a voung man also took the disease, but recovered. These cases all ocourrea 
while Mr. Adair was in the house sick, and the last death occurred befor* 
he was pronounced convalescent. Froni Columbia, cholera was carried ta 
Jamestown, Russell county, where two severe and fatal house epidemics 
coeurred. 

The eholera invasion of the State of Illinois dates from May 24, when 
a man who liad been employed as a bridge builder on the Memphis aud 
Paducah railroad, died of cholera, in Chicago. No other cases occurred 
in that city until Jnue 10, when a cholera death occurred in a house oc- 
cupied by several Danish families, and in which an emigrant lately arrived 
from Mew Orleans had been sick with what was supposed to be typhoid 
fever. From this case a local epidemic occurred, consisting of eight cases, 
all iiaving an epidemic connection, and from them a circumscribed epi- 
demic occurred fed by occasional importation. That no serious epidemio 
occurred in tho city of Chicago was duo to the activity and vigilance of 
the health authorities. 

A few cases occurred at Cairo, lU., June 15, in a n^ro from New 
Orleans, June 20, in a man from Memphis, who was found drunk on tlie 
streets and lodged in the jail, when cholera developed; he was discharged 
from the jail and died in hospital. June 23, the wife of the jailer, whose 
room was immediately above the cell occupied by this man, was taken 
with cholera and died. Three other local cases were reported. Disinfect- 
ants were freely used. 

At Grand Tower, HI,, twenty-four cholera cases were reported, with 
fifteen deaths. The connection of the first cases could not he positively de- 
termined, but the epidemic influence once establisheil, the spread of the 
disease was easily traced; and the same statement is true in regard to cases 
which occurred in Marion, St Clair, Jersey, Scott, and a few other coun- 
ties. At IVliite Hall, Greene county, the epidemic followed tho arrival of a 
cholera corpse from St. Louis. AtCarmi, White county, the first case oc- 
curred after tho subject had returned from attending the funeral of a cholera 
death at Evansville, Ind. AtOkawille, AVasfaington county, tho initial casa 
contracted the disease at St. Louis, Mo. At Uock Island, the disease was 
imported from Davenport, Iowa. At \'illa Ridge, one ease was taken 
from a Mississippi river steamer; the only other was his father-in-law. In 
the majority of these instances the disease was confined almost exclusively 
to house epidemics; in Washington county alone did the epidemic spread 
through the community. 

It was a matter of great difficulty to obtain reliable facts as to the epi- 
demic of 1873 in the city of St. Louis, Mo. Mr, John Moore, the most 
recent investigator, dismissed that epidemic in a few words: '"In 1873. when 
cholera appeared again, it was hardly recognized as such, and the victima 
as counted by Doctor M'Clellan from reports of local physicians numbered 
393," The absoluto truth is that an epidemic of cholera did occur in the 
southern sections of that citv, in a densely crowded population, living in 
tenement houses and dirty alleys, where all the disadvantages of deficient 
ventilation, defective drainage, and bad water from surface w^s contributed 
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le epidemic diffitBion. The firat case in the city (which was recognized) 
00 3l»T 11th in a nmn who had, just before hifl attack, returned from 
w <!>rl«iTis. Tills case was fatal, and within a week of his death seven 
r prreons who hved in the house died of cholera. From this center 
^ Bprcad. and from it cholera was carried into a similar iieigli- 
n tne northern limits of the city where a second focuawas estub- 
Tie health officers (at that time) reported that 392 cases of cholera 
1 occurred with 137 deaths from cholera morbus; but it is most 
B that at least 529 deaths occurrcKl from epidemic cholera. Dur- 
course of this epidemic many interesting cases were reported, and 
« efficacy of the prompt and efficient use of disinfectants was fully de- 
moaatntiod. The liiatory also shows that the Miasiasippi river steamere 
Tetv agnin cholera-infected; that by them the disease was brought to 
due city of St. Louis and also to other river towns of Missouri. From 
Sc Lcrais cholera was carried to Jefferson City, the State capital. The 
State penitentiary was infected by a gang of prisoners employed in unloading 
> Uisoari river steamboat. 

The epidemic in the State of Indiana opened at Mount Vernon, an 
(Alio river town. The steamboat John Kilgore from New Orleans, landed 
« ebort distance above the town on Maj 20. A man residing near the 
^■"'"g who had been on the Kilgora during her stay was taken with 
-*~'-T» at hifl house, died, and ten cases of cholera with eight deaths can be 
1 to him. A citizen of Mount Vernon died of cholera at Nashville, 
: his brotherwent to Nash%'ille and returned to Mount Vernon with 
tr Imdy, Tlie coffin was opened for inspection. Eight cholera cases fol- 
ai m that family. From May 26 to June 31, six steamboats from either 
[«v Orleans, Memphis or Nashville landed at Mount Vernon, all banng 
tUeta on board. In addition, tlio Ohio river steamers (all cholera infected) 
> doily Tifiita going up and down the river. June 21, the steamboat 
tclia landed a gang of negroes from Nashville; one of these negroes 
i of cholera on the wharf-boat soon after he was landed. Other cases 
lUTvd rapidly and a violently persistent epidemic followed. No system- 
: disinfui^ion was attempted. 

~" Bcity of Kvansvillo received the initial importation of cholera from 

"" T John Kilgore on her trip np the Ohio river, in the person of 

d, whom she left in tlie stage of collapse. Other eases were sub- 

Ijtleft hy other steamers. Strict sanitary measures being adopted, 

1^ eprderoic followed. The importation of cholera into Indlan- 

I eoold not be traced, but the first cases occurred opposite to the 
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■ railroad station. Tha disease was confined to but two 



A German woman, who had been in one of the Indianapolis 
Wted botiece, died of cholera at her home at Cumberland, ten miles east 
tt Indianapolis. Her funeral was largely attended. Five days later fifteen 
tmem oi cholera, eight of which were fatal, occurred among thosewhohad 
Uteoded the funeral, and an epidemic followed of over eighty cases. At 
l«irTviic<e, Ind.. a young child from one of the Indianapolis infectetl 
koitiea, died of cholera. The funeral was lai^oly attended and an epidemic 
foHowtsd, which was prolonged bytheattendancenpon subsequent tunerals 
of cholera-patients, forty-four cholera cases with twenty-four deaths 
w -for rod. These last two instances occurrml in farming communities 
wbeiv frifiids came from distances to attend funerals, eating and drinking 
at the bouse of mourning. At North Vernon and Terre I^ute a few iso- 

s occurred. At Aurora, a man from Cincinnati died of cholera, 
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July 27. His dejecta waa tlirown out on the grouuil near a public welL 
The water from this well waa used by many families, and fifteen well- 
marked cholora casos occurred among thoee who lived witliin a radiue of 
four hundred yanls of this well. 

The absolute truth of the importation of cholera in 18T3 into the State 
of Ohio, stripped of all the foliaclous arguments at the time employed to 
conceal it, is that the disease was imported from Now Orleans. La., by the 
steamer John Kilgore, on May 22; the steamer Charles Bodman, May 
24; the steamer H. S, Turner, June 6; the steamer C. B. Church, June 
14; and the steamer Nicholas Longworth, June 23; that it was imported 
from Memphis, Tenn., by the steamers Pat Rodgers, Arlington, Ma^ 
Houston and James D. Parker : that a third source of cpidemio 
infection were the steamboata E^ddyville and CameJia from Naahville, 
Tenn. Each of the boats named had cases of cholera and choleniic diar- 
rhoea on board. On the Parker every one on board had symptoms of 
cholera save the captain and clerk. Later in the season all the steam- 
boats on the Ohio river became cholera-infected and, by all, persons and. 
merchandize which had been exposed to the specific infection were landed 
in the city of Cincinnati. 

Cincmnati being the home station of most of the steamers on the Ohio 
and lower Mississippi routes, the bed linen used npon them is usually 
washed by laundresses on shore. On the Nashville and St. Ixiuis boats, 
such washing is generally done on board bv laundresses from the shore, 
but at times the linen is taken on shore. Dr. Clendenin, through whose 
exertions, the light of truth shines on this local epidemic, states: " These 
facts are certainTv possessed of the moat important bearing upon the his- 
tory of the introduction of the diacaae, and from them the diffusion of 
cholera over the city of Cincinnati may be accounted for." 

The first cholera death in the city of Cincinnati occnrred at the city 
hospital on the 2*th of May, in a man who arrived by steamboat from some 
Kentucky point May 22. " The day before he waa admitted he was taken 
with diarrhcEa. cramps in his legs and vomiting. " This case lingered until 
May 27, when he died. At the Cincinnati hospital the excreta of all patienta 
was placed in drains which emptied into the public sewers; disinfectants 
were freely used and the drains were constantlv flushed with water. In 
the laundry, superheated steam being empioved, the most efficient disin- 
fection of fabrics was secured. May 26, a c"hild died of cholera, at the 
home of its parents, which was at the point of the river bank, east of the 
city, where steamboata are tied up when not making regular irms. June 
6, a third cholera death occurred at a large hotel (the Burnet House), in 
the person of a young child of a family who had arrived the day before 
from the South. During the season 207 cholera deaths were reported by 
the health office, no record was taken of non-fatal cases, and diarrhreal 
cases were too trivial to attract notice. Tlio disease was diffused through 
tlie districts of the city inhabited by the poorer classes. It was an epi- 
demic during which innumerable foci of infection were established, but 
which were promptly stamped out. But for that fact the disease would 
have been aa malignant in Cincinnati as it was in some of the small towns 
on the Ohio river. It ia well at tliia point to reconl the data in relation 
to the steamer John Kilgore. Thia steamer left New Orleans, La., May 
13 (during the month of May 125 cholera deaths were rejwrted in New 
Orleans. ) She had a large list of passengers, many of whom were on deck, 
and most of whom were flatboatmen, from different places on the Mis- 
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.. _j rivera. The day after leaving Now Orleans, a Mr. 

c of Cincinnati, a cabin passenger, was taken witli isholera; when 
Ac KilgoK reached '\'ickgburg, Mr. Schenck was etiU ulive and the sor- 
Tios ofDr. Booth were obtained. Mr. S. diod at a i)oint alxiut 50 miles 
■im Vicksbnrg, and his body was carried t« Memphis. Tho excreta of 
tha OK was not disinfected, nor was any care taken with the clothing, 
U or bedding. On reaching Memphis, a casket was obtained for the 
Irfy, which was then forwarded by rail to Cincinnati. Two iMissengers 
MBtaafaore at Memphis with choleraic diarrhoea. At Faducah, Ky., an 
nUnnic oocmred from contact with this boat. After leaving Paducah, 
lint deck paHsengers died from cholera; one was buried near Sbawnee- 
ti«a, ODe near Rome, and one above Evansville, all on the Ohio. Her 
joinl wxs the first cause of the violent epidemic at Mount Vernon; and 
hid oot tho health autlioritiee of Louisville been active and vigilant she 
«mld bare infected that city, for there she landed the greater portion uf 
Wrderk psfis^ngere. 

Ai Carthage, ten miles north of Cincinnati, a most interesting illus- 
CBtiiHi of the portability of eholeni occurred. A man named Tentliavo, 
u wife, five children, a sister of the wife, and two young m^, arrived 
r York on the ateamfihip City of Limerick from Liverpool on July 
I. They left Xew York City July 6th for Carthage, Ohio, via the 
lore and Ohio Railroad. On July lOth they arrived at Cincinnati, 
» Co proceed that day on their journey, and the entire party spent 

■'-^ tBtion-house. Early the nest day they left Cincinnati for 

J 13th the boxes and bales of household property arriving, 
f took possession of a small house. Everything was un- 

„^ ^ _ .i; the bedding and clothing had not been taucned before 

■ they were packed up at Tubbergeu. Holland. July 15th a child was 
n ill with cholera; a few hours lat«r the father itnd a second child took 
Mae. July 16th the mother sickened; July ITth a third child had tho 
: Joiy 19th, a fourth child; July -^ad, the' fifth child; July 'iM. the 
foangwoaunvaBattacked. These cases nil terminated fatally in tromeight 
to twenty-fonr hours. The two young men suffered severely from diarrhtea, 
tet recovered. Living in tho rear of this infected house, some one hun- 
ted yards distant, was a yonng married woman, pregnant with her first 
ckQd. Forbidden by her husband to go near the Tenthuve house, she each 
4tT proTtded some articles of food which she placed on tho fence in the 
nar of the cholera house. Each day she received the utensils in which 
thii food had been served. July 2Hd she was taken with cholera and died 
rftor forty-eight hours' illness, aborting twenty hours before doiith. 
Bt Doctor Bunker, who had charge of these cases, disinfectants were em- 
fwyed. and the disease did not spread in the town of Carthage. On the 
3Iat of Joly, however, cholera suddenly developed in the negro wards 
oIljoDgt'iew insane asylum. This institution is located on the soutliern 
ide of Oarthage. The negro wards are in a detached building at some 
liiilance from the main institution. It was supposed that a perfect system 
ef DOD-tnt«rcourse had been preserved, but the investigations of Dr. Clen- 
denin proved clearly that such was not tho case. Joseph Marshall, a 
negro, the supervisor of the attendants in the negro wards, impelled by 
BiMmonty. went frequently to tlie infected house. After the last death in 
*r Teothave family, the man Marshall appropriated to his own use a 
aidrd shoot ing-<'oat wljich had belonged to Tenthave. He curried the 
t to the asylum, and, as be found it wet, hang it up on the back porch 
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to dry. 'While in this position it attracted the attention of a patient,, 
who took it dovra, wore it for the remainder of the day and slept in it tha£ 
night, when it was again taken poaseBaion of hy Maraliall. Tne next day 
the patient who had worn the coat and four other jwtients were taken wiui: 
cholera; when Marshall, properly connecting the ontbreak with the stolen 
coat, burned it at the kitchen lire. From this importation thirteen c 
of cholera, with nine deaths, occurred. 

At Diijion, Ohio, the epidemic was confined to but two honBos, 
several other jmiuts isolated casoe oecurred, but wliich, with two excop- 
tions, are traeeti back to the honso epidemic. The only direct im|K)rtatioa 
which could be traced was a man from Memphis, Tenn, . who died in a 
hotel. His case, however, was disconnected with those tliat followed. 
Dayton, however, ia a great railroad center, and to the efiBcieney of rail- 
roads as common carriers of infection as well as merchandize mnst btt 
ascribed the occurrence of the disease at Dayton, Springfield and Colum* 
bus, Ohio. At the last-named city the initial case occurred in the person 
of a woman who kept a low grog-shop under the bridge of the Pittsburgh, 
Cincinnati and St. Louis Kailroad as it leaves the city. The position la 
such that a cholera dejection or a choleraic diarrhcee dischai^ed at that 
point would incvitiibly fall at the back door of that house. Not only 
did the initial case occur at that point, but the majority of the early cases ' 
were in its immediate vicinity. After the epidemic luid gained full head- 
way in the city, tliat was the most virulently mfected district. Cholera was, 
carried within the State |)enitentcarv walls hy gnards, teamsters and night ■ 
watchmen who lived in the infected locality. Of twenty-seven cases which 
occurred in the penitentiary, twenty-one were fatal. 

It was im|K>ssible to trace any direct connection between the early casea , 
at ^Vheeling, West Virginia, and any well-definod focns of cholera infec- 
tion. They, however, occurred in localities which from their filthy con- 
dition were most favorable for the reproduction of the disease. The 
epidemic having obtained a foothold, many instances of the diffusion of the 
disease were found. The earliest rjisos were on June 9th and 30th. Doc- 
tor S. L. Jepson states that the steamers Andes and B, K, Hudson, the 
weekly packets between Cincinnati and Wheeling during the months of 
June and July, brought many sick with profuse diarrhoea from the former 
to the latter city. 

At Pittsburgh, Penn., on July 2!)th, a man and his wife returned to 
their home after a visit to Cadiz Junction, Ohio. August 1st the wife was 
taken with cholera and died August 4th. The day of his wife's death 
the man was seized and died. Aug. Ctb a woman who had nursed these 
cases was taken with cholom and died. The most active sanitary precau- 
tions were adopted. Clothing, bedding and carpets were burned, Aug. 
8th, a man who had been emploved to destroy this property was taken 
with cholera and died Aug. lOtli. No spread of the disease occurred. 
The husband of the first case informed his physician tliat while he was 
at Cadiz Junction cholera was epidemic among railroad employees. 

Three well-defined jxiints of cholera infection occurred m the State of 
Alabama. In anticipation of cholera infection, the city of Huntsville was 
placed in as good sanitary condition as was possible. No connection with 
the epidemic as itexiBted at either Memphis or Nashville, Tenn., could 
be found, except that the early cases occurred on low ground, along the 
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br of the nulroftil mid about 100 yards from tUe station. The epidemic, 
hovnvr, ooee Btart«d, the disease was carried wherever individuals wlio 
M bwn expoeiHl to tJie infection resided. It was carried to Monte 8ano, 
■ Doantain watering-place, and to Johnson's Wells. At Birmingham, 
Jtv ISth. a man who had been in the city for six weeks, and who was in 
psfect health, was tuken with cholera and died after a day's illnGSG. 
Time da^re before this attack he had rweived liis bedding from Hunte- 
iiU». and bad used it np to the time of liia death. June ITth a case of 
(Men oocnrred in a family who had constantly been with the flret ease, 
Md before the clow> of that day there was another case in the same family; 
both died. No disinfectants were used in either of these three cases. The 
iMuives of all were thrown into a small almost dry "^ branch " which ran 
dnMi^h low marshy ground, from which many people obtained their 
innkmg; water. Jnne liHh a man who had just returned from Chatta- 
w yi . where he had been for several weeks, died of cholera after eighteen 
ban' iUnesB. From these cases the epidemic spread in most virulent form. 
From Birmingham cholera was carried to the city of Montgomery by 
t n u gr u man who had l>ecn employed as a cholera nurse; no epidemic 
Mknred. The city was blessed with a most efficient health officer. 

In bat two instances could cascsof c^olentbedtscoveredin theStateof 
Georgia. Uoth were in the persons of refugees From the disease at Chat- 
fenoo^B. One case was at Atlanta, the other at Dalton; botli terminated 
btally both were carefully isolated and disinfected. No other cases followed. 
At Crow river. Kamliyohi Co., Minn., occurred an interesting group 
rf fMT^ in the family of Swedes named Antonaon. This family arrived 
li Sew York on the steamer Peter Japson, Jnne Sfi, 1873. From New 
TiTk cttT this family were transported to St. Paul, Minn., via Pittsburgh, 
V-':n.. iirand Haven and Milwaukee. They rested twenh'-four hours 
i: •^;. I'jiiil, when they started for Crow River, via Willmar, Minn. They 
i-rv.-l at Crow River July 2d, Before leaving Bergen, Sweden, the 
• f.. I- ..f this family were packed, except handba^age. When they 
i-y.v-.l rtt Willmar, Minn., their property was nnpacKwl for ailditional 
4r:r 1-. - ■■>f clothing, and the next day Antonson sickened with cholera, 
'in h<- 'lid not die nutil July 10th. July 6th a son was attacked and died 
;n f'lriy-eight hours; July 9th a daughter was taken and died in twenty 
i>mr?: -lulv I'^th another daughter died after ten hours' illness, and the 
BIT!.- day the man at whose house in Crow River they had stopped dietl 
olrh'>li-rj eight hours after he was attacked. Two other non-fatal cases 
(■vnm-d. The recital of this group of cases greatly disturbed Petten- 
kifrr. who endeavored by ridicule to bring discredit upon it. But in 
•HI.- .if all subsoil water theories, the case stands, and after a lapse of ten 
ttars I have no hesitation in bringing it forward again. 

At Davenport, Iowa, an epidemic of eighty-nine cases of cholera, with 
turty-tbree deaths, followed the arrival of cholera casea on a steamboat 
Ittnii St. t^nis, >lo., on August 14th. 

At Kdton. Utah, a house epidemic occurred Aug. 18th in a family 
rmfntlv arrive"! from Missouri. 

At Yankton. Dakota, a virulent epidemic of cholera occurred among 
Ksduui emigrants, and at a Russian colonv a few miles distant; a few 
nK« of cholera occurred in the city of Yanltton, but no dilTnBion of the 
rtiM:aw occurred. Among the Russians the epidemic closely followed the 
UTiTal of a large party who had recently arrived from the Odessa district. 
During 1873 obolera was reptatedly brought into New York harlwr, 
bvt in no inrtance did it eseapi' the qnaniutine grounds. 
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CHAPTER IX. 

CHOLERA IN BOMBAY, ESPECIALLY IN 1888. 

Almost all the interest in cholera from India now centers upon Bom- 
baj. Thus Bombay is connected with Calcutta, Madras and Allahabad by 
railroad, and can get cholera from them; but it also has pestilences of its 
own every year. Cholera has prevailed in Bombay city and its Presidency 
every year since 1848, and almost every month in the year. The most dan- 
gerous months are March, April, May and June, perhaps also July; then 
the cases fall off rapidly in August, September, October and November, 
to increase twofold in DeceniDer, January, February and March. In 
June the great southwest monsoons or rain storms come on and flood oat 
the disease. 

It is encouraging that cholera is generally far less prevalent in Bombay 
than in olden times; since the great epidemic of 1865 the deaths have 
scarcely ever reached an average of 1,000 per year for the whole city, 
only in 1877, when they counted up 2,510; in 1878, 1,165; in 1883, 1,014. 

In 1883 the epidemic commenced in May with 84 deaths; in June 
there were 84; July, 231; August, 429; September, 152; and then they 
fell off rapidly with only 24 deaths in October, 4 in November, 37 in 
December, only 2 in January, 1 each in February and March, and 15 in 
April. 

The cholera of 1883 in Egypt, probably derived from Bombay, com- 
menced in May and died out m midsummer, aided by the great drought, 
which is just as destructive to cholera germs as excessive rains. The great 
rise of the Nile also flooded out the pestilence. The cholera ot Toulon, 
Marseilles, France, Italy, Genoa and Naples, Spain and Algiers, died 
out unusually early in tHe fall. 

The greiit cholera months in Calcutta are February, March, April and 
May; out of 25,000 deaths, there may be 12,000 to 16,000 deaths m May, 
but there will be only half that number in June, and only one-third 
in July, August and September. But they will double up in October, 
November, December and Januarv. The February, March, April and 
Mav Calcutta germ may be more Iiardy and last over winter in Europe 
and America. 

The Bombay Presidency covers 124,000 square miles; the population is 
16,000,000. The year 1883 was an unhealthy one, as there was not only a 
wide-spread epidemic of cholera, but much small-pox, while fevers were 
in excess and locusts abounded. There was unusually heavy rain with the 
southwest monsoon in June, while the easterly rains in September and Octo- 
ber were more abundant and prolonged than usual. There were 500,000 
births and 420,000 deaths. Among the 3,000,000 Mohammedans there 
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^L» 57,000 deaths; of the 13,000,000 Hindoos there were 355,000 deaths: 1 


^Bl40,(IU0 ChriBtians, 2.700 deaths; of the 80,000 other castes, outcasts ■ 


^Hri putah«, 4,000 deaths. ■ 
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"In the Presidency, out of 37,954 cholera deaths in 1888, 19,587 occurred among 
males, and 18,097 among females. 

' In Bombay city with a population of 773,196, in 1888 there were 1,400 at- 
tacks, 612 in males, 402 in females; th^ rest were children. The percenter of 
deaths to attacks was 69 per cent. 

** In the military cantonments, with a population of 51,578 persons, there were 
45 deaths; so that ihey would not convey much disease to Europe on the fine P. 
& O. steamships. 

**Outof the 24,586 villages m the Presidency, 3,199 were attacked, or 18 per . 
cent. In Kandeish out of 2,679 villages, 764, or 28 per cent., were attacked. In 
Ahmednuggur, just east of Bombay, out of 1,331 villages, 623, or 46 per cent., were 
involved. In Poonah, just below Bombay, 471 villages out of 1,181, or 40 per cent. 
In Nassick, just north of Bombav, 342 villages out of 1,629, or 21 per cent. In 
Holopur, southeast of Bombay, 207 villages out of 709, or 38 per cent." 

The outbreak commenced March 15, 1883, at Nassick, northwest 
of Bombay, where there are great and beautiful temples; next at Ahmed* 
nuggur to the east, April 9th. At Bombay city it was rather later. 
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CHAPTER X. 

CHOLERA DJ EGYPT IN 1883. 

r Jnnc. 1883, cholera was Biiddcnly announced iit Damiotta on one 
|iftv months of the Nile nearest Port'S^id, the outlet of tlie Snez ciitihI. 
K baanboiit 35,00() inhabitants, and In addition 15, QUO more people 
• to • P^^^ ycarlv fair. A mixed commission of eleven English, 
idi. Italuan and &yptian jihyeiciiina was sent from Alexandria, and 
I June S5th roportm the disease to be cholera; and from the rapid 
I of the pestilence, the number of nearly sudden deaths, the great 
jer of penons attacked, the large portion of fatal cases, the an'a over 
b the dioease had already spre^ beyond the city, they declared it to 
1 cholera. At this late date they were unable to decide 
■ it aroao locally or was imported. They decided that tlie great 
t commenced on June Iflth with six deaths, which is impossible, 
I there must Irnve been previous cases. The health officer bad only 
1 the disease on Jnno ~'id and 33d, when there were 14 and 3!! 
, vhicfa he thought rather mnch for a beginning. The town is 
d by a canal, which receives the contents of the drains of the 
I and houses on its banks, yet is nacd for drinking wntcr by part of 
■«; hence there Beeraed to be no infection from one case to another, 
nnmerons cases from the drinking water; and partly from the 
Kime gases and effluvia from the latrines and drains, especially 
_,' tif tlw mosques which were so largely visited by the fair people. The 
k of animals dead of bovine typhus was said to nave been auld in large 

A great many dead cattle floated down the river and lodged 

r the lovn; many state salt fish were also used for food. Ilenco the 
tliMs made out a good cose at first. 
Ejnly nth. or more than a month after the outbreak. Surgeon-General 
a eent from England to examine into the origin of this epidemic 
^j nature as Asiatic cholera was alreodv admitted. 
frhr British consul also adopted the local theory, and put the origin 
%lbf disease on the bad sanitary condition of the town, the bad meat used, 
■ impare water, and the overcrowthng of i)eoplc at the festival. He 
> it coald not have been imported, as the nearest place where it pre- 
" 1 vat Bombay, and there ho was erronoonsly assured it was not epi- 
c Bat there liad been 84 deaths in Bombay city in June, and before 
tfa> vmr «ided there were 37,954 in the whole province. lie was on the 
IJClptiBa Sanitary Council, and takes pride in eaying that he had fought 
naara battle with his colleagues in the interest or Hritish ehiiwwners 
•d the Ta>t English commerce in the li^ist 
JlU the 15,(XX) fair and festival people were driven out of Damietta 
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and 10,000 of the inhabitants allowert to go with them; and then a. cordon 
of 400 soldiers was put around the town and no one allowed to go in or 
out: oven provisions and metlicinea were stopped bo that the rest wore 
almost starved. But tlie pestilence was already scattered broadcast over 
Egypt. The outbreak was so sudden that contaminated water could only 
have been the cause. On June 20th there were only 4 deaths; June Slst 
only 1; June 22d, li; 23d, 23; 24tU, 42, and 15 more were suspected to be 
cholera; 25th, 42, and 32 susjiiects; 26th, 47, with 37 suspects; 27th, 129; 
28th. 100. All was in doubt and suspicion till the 27th. 

The markets, slaughter-house-s and public privies were snperviflod; frpsli 
fish, vegetables and fruit were seized ; stale fisn, hides, bones and rags were 
all placed in special warehouses. Tlie latrines of the mosques, prisons, bar- 
mcka, schools and all public places were disinfected, and the houses of the 
sick also. Rags and soiled clothes were burned; cholera hoi^pitalB were 
eetnblished in other cities, in advance. The honse and sti-eet drains 
emptriug into the canal were closed and quicklime thrown into them and 
it. The people were driven out of their houses into tents and sheds. In- 
side the cordon, the houses were cleansed and the worst hovels demolished. 
Those measures had apparently arrested the epidemic of 1865, which was 
the iftfft Egypt had had: i.e. there had been no cholera for twenty years 
in Egj-pt. notwithstanding all its filth and fftira. 

The sanitjirj' doctor of Port Said came and said the ^nnptoms were 
very marked and decisive, and were undoubtedly those of Asiatic cholera, 
and that the disease must have been importi-d. As late as .Tuly 7th, Dr. 
Mackie siiid no real attempt had been made to arrive at its origin or cause. 
It was established that the bovine tj-jihus prevailed first: that many dead 
animals were throwii into the ?Jile. and the people were drinking th*ie foul 
water. There was a sudden access of hot wt^ther. which was excessive; 
the dampness and the uncleanliness of Damietta, like that of every Egyp- 
tian town, were abominable, yet only Oamietta was attacked at first, and 
the other towns only after refugees had come to them. Port Said and 
Tantah, which had another horrible fair and festival, were the second 
places attacked. 

Alexandria escaped for a comparatively long time, although it had a 
vile system of sewers, and house drains, with open latrines for servants in 
the very center of the kitchens. The sewers had never been cleaned and 
could not be cleaned, and they were neither trapped nor ventilated, nor 
yet the house connections upon them. 

Four Bombay merchants and a fireman of the Bombay steamship 
Timor wore now charged with bringing cholera to Damietta, but coula 
not he found. All the cases in Alexandria (78) up to June 30th had been 
at the Damietta fair, or came from two steamships, the Kate and St. Ber- 
nard, which came from Bombay on June 30th with cases on hoard. 

A large number of refugees went to Mansourah, without money dCj 
food, but as the wind was northwest, cholera was supposed to have beett^ 
blown by it from Damietta; but the northeast part of the town was fint 
attacked; fruit and vegetables were entirely prohibited, and the place was 
cleansed as well as possible, while fires were lighted in all the streets. The 
nationality, age aud hour of death of the nrst 67 cases were collected, 
hut no mention is made of where they came from. Food and medicinee 
were dropped at the cordon, miles away, and no means provided to get 
them, as the niilroads stopjied rnnning. Then the most deaths were 
found to bo in the center of the town, where the narrow streets prevented 
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t wind from coming, and wliere there was very little rentilii- 
rwind at all; 400 deul cattle were taken out of the river. It wus 
1 thst tbe sordoD was daily evadcnd by the natives, large numbers 
KHn had left the town, and the disease was traveling aouthward. 
T tircvJcs and StTians also escaped, and went down to Cairo and up 
sndria. The housCB even of the notables were found in a most 
efol state of filth, and some of the owners were fined or imprisoned; 
1 became common but not very fatal. The air was very liany, and 
_ «B« BOpposeti to dwell in it. Many cases died in a few hours with- 
retiona oiarrhcea or vomiting, A great many soldiers forming the 
DWere attacked; the sentinels stationed in the cemetery were seized. 
^_, _/. Hftckie said the study of the outbreak epidemiologically, comraer- 
FmO^ and politically was of tiie most intense interest; and the investi^- 
Ibo voold have to )>e very independent men, entirely free from all T>oTit- 
■al taflaeDO« if the truth was to be arrived at. Scarcely a case of true 
k had occurred in Egvpt since 1866. Young doctors and dieinfect- 
iiiti were sent to Manaourah, but to disinfect an Egyptian town so as to 
Mop cholera was like pouring a bucketful of water into the sea to float a 
snodrd Teeael. To disinfect such towns, they should be destroyed by fire. 
Tim only hope was in the rising of the ?N'ile. As soon as cases occurred 
naviUage, the inhabitants fled to prevent being shut in bj a cordon; eight 
doctors taid forty-four hospital assistants were sent from India. From 
iiir tlth to ITtb. i'iS died in Mansourah, and their bodies were buried in 
AJIow brick tombs only fifty to sixty centimetres deep; and no earth or 
■lilt limn was used. People began to seize each other's tombs, and then 
■• <H r m;r» would come, drag out the strange bodies, and leave them on 
Ifeofien ground. The corpses of the best people were washed, wrapped 
■ a oew Mieet with camphor, and carried to the tombs in public comns 
mi then nut without n coffin in tlie ehaltow and cracked brick tombs, 
boa which bml smells and gases of decomposition arose. The public 
~ * were then purified. Calm hot days increased the mortality; fresh 
1 *»en from the northwest lessened, it. There was an dmoat mi- 
looit coincidence in the rapid decrease of the epidemic with the first 
_g cif the waters of the Nile. There were many largo inclosures filled 
_j ruins, and great heaps of refuse. IJrv clean sand was spread over 
■ ctroetK. The latrines of the mosques and public baths were nailed up; 
t thu aewers emptied into the river, and manv wells were filled with 
1 nattor. Interments generally took place in tlie midst of the towns. 
Mi than one month there were exactly 1,9U9 deaths (they could not 
e it 'i, 000 without lying) from cholera in Daraietta, of whicS 1,098 were 
SlQrptians: 1,95^ were poor, only 47 rich; 1,G!)S died in the city, ^01 in 
th« mbnrbs; 097 were males, 513 of whom were children, 1,003 were 
Imales, among them 414 children; only lU were foreigners. 

llw Port Haid cases are said to hare commencecf June 33d, and to 
hna been bronght from Damictta, which only acknowledged the disease 
a the 33d. Dr. Flood sent all the cases to hospital, emptied, disinfected, 
md iriiitewBshed the infeetod houses, locked them up for twelve davs, and 
tlwa MantfMMl out the disease at Port 8aid. He was familiar with cKolera. 
■od anheoitatingly pronounced it Asiatic. The wind was dry and coo], 
W to 29' Cent 

The typhoid stage of cholera was mistaken for t}i>hoid fever and the 
p pronounced bv others as malarious, or else coming from the cattle 
In ft large lodging-house in Alexandria an old lady was taken 
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witli cliolera and ail the inmatoB fled, not from fear of thodisense, for tlio, 
offered to stay aud nurse her provided they would not be sent up ani 
quarantined for an indefinite time. 

Surgeon -General Hunter only commenced hia investi nations into t_ 
origin of the epidemic on Aug. S, IH83. Cholera arrived at Cairo Jul; 
15th, brought tnere by refugees who fled from Menzaleh before the cordoi 
waa formed. The city was filthy ; the dead were covered with shawls, whiol 
were afterward worn by the rclativeB. There were 764 deaths the fira 
week, 2,438 the second week, which was heavier than in 1865, when thep 
wero only 205 and 1,919. Boulak and old Cairo suffered most severely; 
The people lived in mud hovels, eight feet by eight feet and onlji 
six feet high, with five, six and seven persone in each: together 
with sheep, poultry, and small cattle. 'Rie natives are low. dirtjrv 
and even filthy. The temperature wjis from 28.7° to 30.7" CenUM 
grade; barometer 755 to T5.'J; hygrometer 38.35 to 46.7fi. The proi 
vailing winds were from northeast to north. They were west in 
18G5. The vice-consul said the sparrows did not fly away but chirped 
merrily all during the cholera; the flies and mosquitoes staved alsoA 
The sky was azure, pure and light; there was no nea^*y lead or any 
other grim colored atmosphere. The disease was not in the air but in, 
the people and their filth, and in the water. Cairo has 3(>~,01K) inhabit 
tants. , 

August 6, 1833, Sbibin el Kom, with 16,000 inhabitants had bad 1,000 
deaths from cholera, Damanbuir Tantah, Zagazig and Rosetta were 
attacked later. The epidemic followed the east branch of the Nile froiiL 
Damietta; it was only recently tiliat the western or liosetta branch was 
involved, Alexandria as yet imd escaped with a few isolated cases; but 
villages on the Mahmoudieh canal, whicn supplies it with water, were now 
attacked. Ghizeh, two miles from Cairo, nad 800 deaths. It was r&- 
markablo how little the rest of Cairo, except Boulak and old Cairo, had 
been affected. Tbcy are on the river Nile, and lost 24 to 30 per thousand; 
the rest of the city oidy 8. 73 per thousand. The six quarters of Cairo far- 
thest from the river only had 20 deaths a day, out of 163,844 inhabitants. 
Tlie Nile water was evid.ently at fault. 

Eleven more vi litres had from 10 to 20 deaths each; 31 more from 1 to 
7 each. Up to August 8th, Cairo had lost 5,240, The tombs, or brick 
shells, were opened again and again for fresh corpses. The burring waa 
as bad as could be, scarcely two feet underground. At Mansonrak Mteen 
or twenty bodies were often lying on the ground, waiting burial and rela- 
tivesand many friends standing around. There were over 3,000 refugees 
in the town, aud the shops were out of provisions. 

Alexandria gets her drinking water from the Rosetta Nile at Asfeh, 
thence through the Mahmoudieh canal, 21,000 tons daily; population 
210.000, Alum iron was used to purify this water. The bombardment 
of the town had left many open spaces, aiid freer ventilation ; the seweraea 
was pumped out into the bay. By Aug. 6th there had lieeu 16,117 deaths 
in Egypt, In Damietta most of the hut dwellings were underground cellars, 
like mere cesspools; or were hute made of straw, mud with cow-dung for 
mortar. Fish and rice were the general food. 

Much water was kept in cisterns, filled from the Nile when in high 
HTtter. There were cemeteries all around the town like a belt; the streets, 
were defiled with fiecal filth, C'holera broke out in the most crowded 
and unhealthy part of Damietta suddenly on June 23; the mouth of the 
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8 dried up by a long drought. Thoasanda of carcasses of aiiininiB 

I on the raoka and tbo drains emptied there; there was miasma 

* e ri«s fields, ITiia water was used by 15,000 strangers, who went 

itable orgies. The epidemic broke out just at me end of the 

wbeo great heat set in. The water contained putrescent matter and 

"on-Gcneral Hunter reviewed the whole ground, and says tlie 
! were hollow brick structurGS fi feot by 4, with u hole at one 
It push in the bodies — wheu full they were bricked up. The tillage 
~' te the first n^sterof vitul statistics; he shaves the corpse and takeij 
vIuU the relatives t«ll him was the cause of death, and tnen he grants 
I permit. 

tigypt has only had five epidemics of cholera, viz., in 1848, 1850, 1855, 

IMS aoid 1883. Filth diurrliom is common and fatal; but only one or 

I CABee a ye«u- of cholera-morbuB or cholerine occur, A boy, aged 5, 

il of cbolem at Damietta on June 10th. Another case happened as 

mh M )IaT. Two Greek children also died on April 37th. A barber 

&a of chofera at the end of Am-il. One case of cholera was drummed up 

m lS67.snd another in 1873. There were one or two cases only of cholera 

^■H-n'^ evcrr year: rarely more. A tobacco seller died May 13th. lu 

' -• i . ^-^O cfieS of dysentery in Cairo; 1,097 of gastric and typhoid fever. 

... 1.093 died of dysentery and 1,473 of gastric and typhoid fever. 

< : ihra came practicallv to an end on Sept. 11th. The outbreaks in 

rul IS83 both took place at Karmoose, the most unhealthy pirt of 

■ i.i'--!ria, 

- i-LZ'Ttri McNally showed tluit diarrlupii and vomiting had prevailed 

: .'L.j i-'iii ever since January, 1HH:J, and had been fatal to 2U0 jiersons: 

.L..; jr -,it mortality had been at Chibin el Kom prior to the report of the 

■'.-'1 1. 1 lit Diunietta; also in villages near Benha, with more than fifteen 

.■ .1 [,- 11 day. Chevalier said cholera liwd been in Upper Egypt six years 

.\: Miihallct el Eebeen cholera was not reported till July 10th, but 
r-iTi'T'Hiit cadcs occurred before that date; diarrhoia was common and 
-■r,.i '.iiiile; on one day twenty-nine died of cholera. 

Aiioihor says cholera always follows cattle plague. 

l>r. Huntt-r thinks it has been endemic in Egypt since 1865, because a 
few i-*sea of cholera morbus occur each year. 

I>r. sialic thought cholera was introduced by coalers and stokers on 



I>r. IIant«r alw makes the extrikordinary statement that cholera has 
never bewn imported from India to Egypt or Euroije ! ! or any other coun- 
try, aud adds, in no ease can cholera he proved to nave been imported from 
liidia: nitd in every allegetl iustaucoof importation thcallegation has failed 
U brmr examination. lie says there were only 193 deaths from cholera in 
Botntaiy iu ISB'i, against 539 in lt>81, and 1^0 from the first six nioutlu^ 

LtfwiiS and Cunningham found a rapid development and multiplication 
af bM>-plaatio bodies in the blood, but uould not iuo. jlate animals with 
tft*h excreta nor with those 22 days old, and no other person can; th'i 
vaa ia tou fresh and the other too stale. 

Ail tbe early recortls iu Damietta were lost by the death of the principal 
bsriMT who acted as the registrar of vital statistics. 
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Dr. S. V. DeCastro concludes from his study of the cholera in E^ypt in 1888 ' 
that the disease was most probably imported from India. He says that while 
this cannot be proven witli certainty, it is much more probable than all the other 
hypotheses' put together which have been advanced as to the origin of that epi- 
demic. He thinks that hygiene of cities, houses and individuals is the most effec- 
tive means in our power to prevent the spread of cholera. E. c. w. 

1 Cholera in Egittonel 1888, sua Origine e Misure igieaiche e quarantenarie. Milan, 1864. 
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CHAPTER XT. 

CHOLERA IN FE^iNCE, ITALY AliD SPAIN IN 1833 AND 1884. 

Tl w»B generally supposed that no cholera escaped from Egj-pt into 

knme, but that all was carried bock by refugees from Damietta south 

fcto Efprpt toward Arabia. Damietta has so little commerce with Eurojw 

^^-* this was to be expected; although the Bhipping from Alexandria is 

mncb less than before the opc.ning of the Suez canal in 1869, still 

e w«B much more danger from it, especially to France. We now know 

iber? was a small epidemio at Marseilles in 18S3, which was carefully 

' 1: the doctors and nureee having been sworn to secrecy by the 

.E«. flTiere this cholera came from is not yet positively known, 

from Tonquin, China or £gj*pt, as the particulars are still pur- 

_It Bhrouded in darkness, 

"rtie first we hoard of cholera in France for a long time was at Toulon 

iy in June. Transports from Tononin with the disease arrived, and 

bprMeoce was concealed for at least tliree weeks, until it conld he hid- 

B no longer. Then all the early records were not only lost, but shame- 

'f concealed. The consequence was the tremendous panic with wliich 

s familiar. At least 10,000 or 15,U00 Italian laborers fled from Tou- 

onw to Marseilles and many more to their homes in Italy. The epi- 

; broke out in Marseilles so soon after it wns announced at Toulon, 

■one doubt has been raised whether there was a recrudescence from 

K (k11 epidemic, or whether it was brought from Toulon. The earliest 

KS seemed to be in refugees from Toulon; but no one knows whether 

D «mrlior cases were concealed until the blame could all bo put on Tou- 

Cliolers had been so prevalent in the French army and fleet at 

min. that their operations were seriously interfered with, and of course 

Prvnch authorities concealed all they could about it for political and 

" y reasons. But infected transports did come to Toulon. The same 

iroee in Marseilles, and at least 1U,00U or 15,000 more Italians fled 

In iho lower part of Toulon the water supply is scanty and bad, and 
K'fa mnB from the fountains in the upper part into the gutters in the 
rer part and down to tlie harbor, which is land-locked, almost tideless, 
ud BO very foul that typhoid fever prevails largely at ^most all times. 
The lower Toulonese also have no privies, but empty their chamber-pots 
into the streets and gutters every morning, and throw out all their garbage 
Uvr« alaa The market people were seen freshening their vegetables by 
dtppuig Ihem in the gutter wat«r. 

Thp water supply of Mai-seilles is abundant und gcio*I. but the gutter 
•■Ik bom numberless fountains was used aa in Toulon. Not much 
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cliolera was carried north, but a few scattering cases occurred in Paris 
every month. Still as thev did not at once reach the water supplies ther9 
was no extended outbreat until September, and even then the deaths 
scarcely reached 1,000. It was stopped more by the advent of cold weather 
tlian by any other cause. 

The quarantine on the northern border of Spain was so severe that little 
pestilence got over the boundaries. But a family from Marseilles, wish- 
ing to escape Quarantine, went down to Algiers, where there was no cholera 
yet, and sailed for Alicante on the east coast of Spain and started an epi- 
demic there. 

The Italian refugees from France slipped through the mountain passes 
and brought the pestilence to the most western provinces of Italy, viz. 
Turin and Cuneo. The Italian government sent transports to carry off 
others, which were landed principally at Genoa, Massa Carrara, further 
down the west coast, and especially at Naples. No less than three great 
importations took place at Naples. At Genoa cholera discharges are 
known to liave got into the water supply. At Naples, in addition to the 
horrible filth of the affected parts, surface wells were largely in use, and 
only too often became contaminated from the pozzis or privies with which 
each house was supplied, and which when full overflow into the street 
gutters. The general water supply of Naples is scanty and bad. Home 
refused to receive any refugees and escaped pestilence. Ultimately it 
came out that almost every really malarious city and province in Italy 
escaped cholera, while many of the non-malarious towns were heavily at- 
tivcked. I first drew attention to this fact by examining the large official 
map of the malarious districts of Italy. 

The epidemic cost France and Italy 40,000 or 50,000 lives and many 
hundreds of millions of money. The loss of the latter is still going on, 
and will go on until it is proven that there will be no recrudescence of the 
pestilence this summer. The travelers to Italy and France have been few 
this winter, and will bo far fewer this whole year. 

Scattered cases occurred in Paris until the suburb of Aubervillier, 
in the extreme northeast, was involved, and cholera discharges got into 
the canal St. Denis, which empties into the canal de L'Ourcq. ur. Roux 
calculates that one-fourth part of all the f«cal matter of Paris is swept 
down the river Seine to the north, beside that which is carried to the 
great poudrette works. In all the great epidemics in Paris the heaviest 
stress of the pestilence has fallen upon the districts supplied with river 
Seine water and that from the canal L'Ourcq, which is distributed without 
filtering for drinking and cooking water. Of course contagion or infec- 
tion from case to case could rarely be proved, except in hospitals and 
asylums where it was manifest. The disease was attributed to miasma; 
but the air had to traverse the whole southern and central parts of Paris, 
which it did without causing cholera, in order to reach the northern ar- 
rondissements, where cholera finally broke out after a few cases got there 
and contaminated the water. 
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CHAPTER XII. 

GENERAL REMARKS AND THE El'IDEMIC OF 1833 TO 1835. 

General Remarks. — Ten yeurs ago, in a history of tho cholera epi- 
demic of 1 !:*73 in the United Statca, I formulated the experience which wus 
attAinable from that epidemic, in a-series of propositionB whieh, although 
ti»y eicited a rtorm of adverse critieiam have survived the lapse of a dec- 
aAf to be strikingly verified by the experimental research of Koch and 
stber obeervers. 

It has been shown that choU-ra is constantly diffused over extensive 
wn*a of territory by tho movements of individuals ; that troops and camp- 
ItUowers have at timoR been active agents in such diffusion. It is a well- 
aiibliahed bet that cholera being epidemic in a country occupied by 
tnopi, the disease almost inevitably appears among them, and tliat by 
ttwtr moTementa tho epidemic area is extended. 

The history of cholera outbreaks among troops and the agency which 
troopH have exerted in its diffusion in times past, is of value as indicating 
Dotornlv what maybe expected in future epidemics, but wliat sjinitary 
pfVfsiiiEoiifi should bo adopted by which a I'epetition of such histories may 
be pniTpnted ; for tho hiBtorv which will hereafter be presented fully 
4Mimnrtrote« the fact that epidemic cholera will develop at any locality to 
vhich tho Bpeci6c poison of the disease may be carried, and in lokich it 
Suda n ntitatte hol-hed/or Us prolificalion. 

The Epidemic op 1832 to 1835 among Troops. 

In tho spring and early summer months of IS32 a series of military 
nuvements commenced against the Rac and Fox Indians, who wore led by 
Blai^k llawk; and an army composed of troops serving along tho Missis- 
•ipfti frontier, tho Atlantic coast, and Western volunt^rs, was ordered to 
the fieltl. On the first dav of July seven companies of infantry destined 
for this campaign were embarked on the steamer Henry Clay at the city 
of finlb&a, Kew York State. The Henry Clav, prior to her being char- 
tprrd as an army transport, had been engaged in the emigrant service. 
Br •dvi'tm winds the Ijoat with her living cargo was detained at Buffalo 
until tho morning of July 3d, when she aiilo<l for Detroit, July 4lh, 
^koler* broke out among the troops, and before she arrived on July 5th, 
two cholwra deaths had occurred. When the Henrj- Clay arrived in the 
Setmit river, the steamer Sheldon Thompson had bnt a short time pre- 
ceded her, having on board General Si.vitt and staff, six companies oil ar- 
•Slery and two of infantry troops. The gjirrison of Fort Niagara, 
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sisting of 78 men, liad arrived at Detroit on the 30th of June, and were 
quartered in an old brick building on the banks of the river, in the most 
filthy part of the town. They had been conveyed from Buflfolo, N. Y., to 
Detroit by steamboat. 

The disease spread with frightful rapidity on the Henry Clay, and on 
July 7th the troops were land^ one mue below Fort Gratiot on the St. 
Clair river. Two days later it is reported that owing to the virulence of 
the epidemic, by deaths and desertions among the panic-stricken, the 
seven companies which had left Buffalo but five days before were reduced 
to a total of but sixty-eight (68) men. A large number of deserters from 
the camp are reported to liave died from cholera in the surrounding 
country, many on the roadside. July 8th, cholera appeared among the 
troops from Fort Niagara; the same day two men who had been employed 
to communicate with the steamer Henry Clay died of the disease m the 
city of Detroit, and the authorities of that city having become alarmed, 
demanded the removal of the troops, who were accordingly ordered to the 
camp below Fort Gratiot. The steamboat Sheldon Thompson being free 
from the disease, on the 6th of July proceeded on the journey and arrived 
at Fort Mackinaw. On the evening of the 7th, cholera having developed 
among the troops on the voyage, £)ur cases were sent to hospital. All 
proved fetal. July 8th, no other cases of cholera occurring, the Thompson 
proceeded on her voyage; the next day twenty-one (21) cases of cholera 
occurred, and when on the night of July 10th she reached Chicago, there 
had been a total of seventy-six (76) cases and nineteen (19) deaths. 

By order of General Scott the uninfected garrison of Fort Dearborn 
was marched into camp some two miles distant. The fort was converted 
into a cholera hospital. At Fort Dearborn the disease was, if possible, 
more virulent than it was at the camp near Fort Gratiot; it spread in the 
(then) village of Chicago, and was carried into the camp of hitherto un- 
infected troops (garrison of Fort Dearborn) the first cases therein being in 
the persons of soldiers who in direct violation of orders had visited Fort 
Dearborn. The senior medical oflQcer reported that previous to the arrival 
of the Sheldon Thompson " there was not a case of disease of any kind at 
the fort or village." * 

Throughout the month of July the disease continued, and so disastrous 
were its consequences that the general commanding the army (Macomb) 
states in that portion of his report which relates to the Black Hawk AVar: 
^' Unfortunately, however, the cholera was just at this time making its 
way into the Uiaited States from Canada, and infected our troops while on 
board the steamship in their passage up the lakes, and such was the ra- 
pidity with which the disease spread among them, that in a few days the 
whole force sent by the lakes was rendered incapable of taking the field. 
Some were landed at Fort Gratiot, others were stopped at Detroit, while 
the principal jmrt reached Chicago in a most deplorable condition."' 

On the Ist of August, the officer commanding at Chicago reported 
that the disease was subsiding; that no deaths liad occurred in the last 

* The medical officer reported **at the time it ^vas generally believed that the 
principle of infection existed in the steamboat in which the troops were conveyed 
from Buffalo to Detroit, the vessel having been employed in transporting crowds 
of* filthy emigrants westward from Montreal and Quebec. The Henry Clay, 
amoD^the troops on board of which tlie disease also appeared, liad been engaged 
" ♦be aame kind of service." — Medical Statistics U. S. Army, 18^, p. 91. 
M$dML History of the Army, 1840, p. 81. 
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■xty boars, and tliat very few now caees hat] occnrred. The remnant of 
d»*troopB from Fort firatiot and Qiimbera of deserters from thut citm]) 
iihul Chica^ in the early davB of August. By the 13th of August 
dbokn had disappeared from among the troops camped at Chicago, anil 
tbamairh for Rock Island was commenced. 

At Cbicago, the northwest spread of the epidemic would have l>eeii 
saimibtedly arrested liad the wise orders of General Scott been olM^yed; 
ksL «i if to demonstrate early in the first American epidemic the agency 
rfiodiTidaals in the difFusion of cholera, a most flagrant disobedience of 
ates ooeamd, and as a result another bodv of troops were infected, the 
fiailcr of Chicago was reenacted at Rock Island, and epidemic cholera 
ntnreftd over a great area of country. 

Toe violence of the epidemic subsiding, on the 20th of July General 
Segtt left Cbicago and crossed the country to Prairie du Chien, on the Mis- 
Mijipi, where be met Brigadier-General Atkinson, with the troops under 
In command, returning from the Bad Axe River, where he bad routed the 
Indiana ander Black Hawk on the 3d of August, and liad effectually closed 
tit* war. Ko cholera had occurred among the troops in immediate at- 
tiarfanrr upon General Scott after leaving Chicago, lie, joining the com- 
■nd of Genenil Atkinson, descended the river to Rock Island, where the 
a 111 la I troops were encamped at or near Fort Armstrong, on Hock 
ImwI, which post bad been abandoned for some time. The volunteer 
taoHM were already on the homeward march. 

It was a matter of the greatest solicitude to General Scott to prevent 
ihe meeting of any troops who might be on the march from Chicago and 
il» returning volunteers. It was equally a nuitter of solicitude on his 
put lo prevent four companies of Rangers, then being raised in the 
mnidce adjacent to the Ohio, from contact with Chicago or the troo]» 
•te had suffered so severely at Fort Dearborn. The report of General 
Soon *» clearly defines the impression which eicperience had graven uimhi 
hif mind of the necessity of isolating those who were infected with cholera 
from those who liad uot been exposed, t-hat I reproduce extracts from his 
npart to the Honorable the Secretary of War. 

HSADQ0JIKTKBS NoKTHWESTEiui Akuv, Rock ISLAND, September 1, 1833. 



"The manner ot the introduction of this disease among the troops 
■j had been semng under the immediate orders of Brigadier-General 
laon is to me an affecting speculation. 

I bare already reiwrted many of the measures adopted by me to pre- 
he spread of the disease from that place [Fort Dearborn, Chicago] 
; the inhabitants of the country, volunteers, and United States 
; but I have not reported half of my care and solicitude on the 
, nor is it possible for me to do much more on the present occa- 
I left ChicaKO on the morning of the 29th of July. The disease 
; the troops ttiere, as we all thought, had ni'arly exliausted itself. 

• «•* *««• 

[ hastily addressed a letter of instructions to Colonel Eustis, second 

id, of which the following are extracts: 
• Prom a letter just received from the Secretary of War, I find it is his 
ioD. on account of cholera, tliat the movements of detachments in- 
1 with that disease whould not be precipitated. You are fully aware 
I policy to guiird itgninst the spread uf the calamity. I sliall 



i 
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tlierefore leave yon the eame diw;retioTi (to march or not to march) whic] 
I have heretofore exercised myuelf on tliat critical Hubjeet; bnt hope b 
the arrival of Lieutenant-Colonel Cummings' small detachment, if no 
before, it may be deemed eale, in respect to humanity and the good of tb 
pervic*, for you to take up the line of march. 

" ' You will, as long as new cases of cholera shall happen to occur here 
or on the march, take all proper measures to avoid a junction with Itangertf 
or volunteers, but long before yon reach the Missiesippi I trust your bat- 
talion will ceaee to be Enspecteci of cliolera. 

" ' I have kept j'ou up to this time so fully acauainted with my corre^ 
spondence and views, with all authorities and on all subjects, iind my con-f 
ndence in your intelligence, zeal and abilities is so great, that I deem. 
it su|terfluo'uB to say more to vouat present. I know well that I leave tb© 
public interests in safe and able hands.' 

" By the misconduct of two express riders (one of whom lost his di»- 
patches) I did not hear from C'oloucl Eustis, aft«r he left Turtle River, 
till the night of the 2l6t ultimo, when a part of bis troops in boats wer» 
actually at the mouth of Rock river, three miles below. His letter vas 
dated tbe Ifith of tliat month, at Dixon's ferry. He arrived himself by 
land, near the mouth of Rock river, the same night {with the remuiud^r 
of his troops) that I receivetl bis letter. On the moniing of that day I 
stated to you tltat ' a few old and lingering cases of cholera were on tha 
boats.' 

"This was founded on rumor, and was a mistake. On visiting bia 
camp, on the 22d, I had tbe happiness to learn that there had not been •>' 
new or old case of cholera among his troo}>s after his passage of Turtle' 
river on the I3th ultimo, one hundred and thirty or one hundred anl 
forty miles from this, I, nevertheless, by order, confined his troops to an 
island in Rock river, and interdicted all communication, except by my 
special permission, between bia camp and tbe other troops, or inbabitanto 
of the neighborhood; that is, one family, a mile above him, on another 
island, and one family on this side of Rock river. Neither of these fami- 
lies, as far as I have beard, has been infected, nor was there a single case 
of cholera in his camp down to last evening. Myself, an aide-de-camp 
and one other officer were the only persons who had visited that camp 
from this island, and neither of us has been infected, 

"On the 12th ultimo I caused a letter to be addressed to Colonel 
Eustis (which lie acknowledged at Dixon's Ferry on the 16th), of wbich 
tbe following is an eirtract: 

" ' Tbe general is very desirous that you should take great pains to 
avoid all communication, either with the inliabitiints of the couutr}' or 
with other troops, should any new case of cholera have occurre<i on tlie 
march.' 

" This was written when I knew that the volunteer militia would bo 
returning home by Dison's ferry, and that certain companies of the 
United States Rangers might be expected there on tboir way to join me. 
I believe tbe volunteers reluming home had all passed to the oast before 
Colonel Eustis arrived, but he met or found there Captain Ford's company 
of United States Rangers, and it is known that some communication ])er- 
BOnally took place between the officers of the two bodies, if not between 
their men, as well white near Dixon's as afterward, on their march hither, 
Captain Ford following the trail of Colonel Eustis at a distance generally 
of eight or ten miles till tbe latter encamped on an island in Rock river. 
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ad that the former crowed a balf-mile above. These facts are by others 
it^bei tmpartatit as to the introductioa of cholera here, bnt not by me, 
Ami^ tbey certainly sliow a neglect of my repeated Lnstmction^ Colonel 
EMtta, alvays a uou-cont^onist, bad, on reaching the ferry fDixon'e), 
Ikb three or four riays witiiont a caee of the disease, eitlier new or old, 
mi, thiviefore. became too confident that his officers and men conld not 
MJHIt it Uj OtberK. 

" Bot Ca|>taiD Ford's company, which has clearly infected tliie island, 
md thniQKh it will, I fear, imect the whole valley of the MiBeiseippi, in 
ill pT>b«buity imbibed the contagion at Chicago. At that place, and on 
■; »»j weetward, I had filled the whole country south and east, through 
Hvipiqiers, by innumerable letters (four of which were to the four t^p- 
tnsof Bangers on this side of the Mississippi), through discharged volun- 
tas on the Illinois and Rook Island rivers, and other means, with iid- 
■awtioitfl to Bangers not to approach Chicago. I had sent the arms of 
'i» four companies to Danville and Dixon's ferry in the same view, and 
iilbnwd cacn captain where to find bis own, and to give like information, 
tfhe oonld, to the three others. These letters were all left unsealed, and 
JBdoned with my rank and name to excite curiosity, and to induce post- 
■Hten and others to read them and give publicity to my admonitions. 
In <hon, I bad erected a paper barrier around Chicago which no company 
tf Bangers, though ordere<l to report to me there, could ignorantly pass. 
In the mesn time, and down to tne arrival of Captains &on and Ford 
Imtc. I bad not received a lino from cither of the captains, except Brown, 
vtw vae recruiting at Danville. 

"■ Captain Ford, on his march from the Ohio river, did not ignorantly 
par Ihc Imrrier I have mentioucd. On his arrival at Captain Orr's camp 
<• UiHcoiy Creek, thirty-five miles from Chicago, he learned from the 
kttar (an excellent officer) my solicitude on the subject of cholera. He 
hd Men one of my published letters to the same etfect. Nevertheless, 
1^ Coortecn of his men, be went up to Chicago for provisions, and suf- 
llMd himeelf, with some of his men, to be caaxed into Fort Dearborn. 
lUt mB about the lOth ultimo. Twelve days aftiTward Captain Ford's 
ampun arrived here, and ou the night of the 25tb ultimo sent a sick 
■n (Johnson) acrosB into Fort Armstrong, who has proved to bo a case 
of dwleta, and is the first on this island. This man was one of those who 
*mt Dp to Chicu;o. and, if not into Fort Dearborn, was certainly at the 
ntiBOce of the cholera hospital, then reeking with recent disease. 

"The second case and first death was another man (Hall) of the same 
awBpany. He was brought into the hospital here imd died on the ^t>th. 

Here again 1 have had all my care and sagacity singularly defeated 
bj acrtdttnt or ignorance. I had visited Captain Ford's company camp, 
■od. on eeeing two of his men sick of fever, directed tliat cases requiring 
caiv in the treatment should be Si'nt to the hospital in Fort Armstrong. 
f was then ignorant that any part of the company had been near Chicago 
or hud any intercourse with Colonel Enstie's command at Dixon's Ferry. 
The day that Johnson was sent over to this island. Captain Ford told me 
that be nad a third man sick of rommon cholera, whom he wished to send 
to the boKpital. Being about to leave the fort for Colonel Enstie's camp, 
I dinctcd one of the surgeons here to keep watch for that man at tho 
~ >rt B^^, in order to sei' if the case were not one of spasmodic cholera, 

1 if m. not to permit liim to be landed. Dr. Coleman liad never before 

~ " ""» of that sort, and received Johnson through a very natural 
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ignorance. The disense not being early derolopeii. I myself, on r<.'peate< 
inspectioiiB doubted ita character until after I luul tlio honor of addressiiif 
you on thp morning of thfl 26th, and therefore did not mention it. S< 
afterward, on the 26th, another ninger (Uall) was introduced. He wa( 
i-eccivod by the other surgeon, [)r. Smith, alter a Eimilur caution fron 
me, and died in a few hours of cholera. Wo had but oue case, a e 
of the Fourth Infantry, on the 2?th, who lay in the hospital (a ca» 
debility) with Johnson on the night of the 2,ith. On the 30th tlie disc 
began to rage among all the troops on this island. Strange to say, tha 
not another caBO oceurrod in the camp of rangers (on the west side of th 
Mississippi) from the 20th down to this morning. Two more are noi 
reported, and I fear that the usual havoc will follow among the drunkei 
and feeble, « * * 

" Sbptembeb 2 

" During the panic on the night of the 30th, seventeen men of th( 
Sixth lufautry, who mostly have familioB at Jefferaon Barracks, stole a 
boat and deserted. It is supposed they have gone thither. Manif fifUten 
will pru/>aMff perish by the way and tlte re^natwler tnfoct the barracks mid 
SI. Louis. On the morning of the 39th at daylight, I sent off by water, 
nnder guard, seven prisoners, fivo of whom were principal chiefs or war- 
riors of Black Hawk^ band, to be confined as hostages at Jefferson Barracki 
during the pleasure of the President of the United States. This measure 
was taken on the night of the 38th, after consulting Governor Reynolds 
who waa present), and with his concurrence. I at the same time d&-' 
livered up to Ke-o-kuck and other friendly chiefs then here all the old 
men, the women and children who were under guard as prisoners of war, 
and sent the whole away. 

"These precautions were taken in haste, before the cholera had spread 
Ijeyond the third case, which Impjwiied on the 2Tth_, and when we hoped 
that neither the guariS of the hostages dot any Indian sent away had im- 
bibed the disease. The rapid spread which commenced on the night of 
the 29th has given us great uneasiness on this point. Wo liad reniainin|; 
the throe munlerers of the Menomonees, the murderer of one of our citi- 
zena near the Yellow Banks, and some young men whose quality we had 
not ascertained. Two other warriors were brought up from the friendly 
villages below, on the 29th, after tho host^es were gone. Of these 
Indians four were already reported as dead of the epidemic and several 
others were sick. 

" I have the honor to be, sir, with great respect, 

Your most obedient servant, 

" Hon. Lewis 0a39, " AVinfielo Scott. 

"Secretary of War." 

On the IGth of .September, it was officiaily reported that cholera had 
entirely disap^wared from among the troops on Rock Island, and that it 
was fast subsiding in tho camp of the Rangers on the west side of tho 
river. 

On the 10th of September, it was reported that at Jefferson Barracks, 
Missouri, the cholera was epidemic. At this post on September 4th a 
])arty of deserters, fifteen (15) in number, from Hock Island, arrived and 
surrendered themselves, stating that they had deserted from the cholera 
alone; and they were followed by other deserters who had descended the 
river in canoes. Of auch a party Surgeon McMahon reported that on 
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tke Mh of the motith one nmu had been broiiglit ashore " in the last abigo 

From Jefferson Barracks the diaense wiis carried into tlie city of St, 
Unifi^ aad at a later date by two comiianioB of Bangers (Boone's and Ford's) 
l» Forts Gibson and Smitli in Arkansas. From St. Louis cholera was 
ooned oa steamboats down the Mississippi river, and up the Ohio river, 
vtere at Cincinnati it met lines of infection which had crossed from Erie 
W Pittsburgh. Penn., and from Cleveland to Cincinnati. Ohio. From 
Cbcitmati a. brood trail of infection crossed into and through the Statu 
«f KenEnolcv, thence through tlie State of Tennessee to the eity of Meni- 
^tat. where it joined the course of river infection and descended upon the 
otT of >'ew Orl€a,ns, in which city six thousand (6,000) deaths urc said to 
wv occurred. 
' On the 8th of November. Lieutenant-Colonel Foster reports from Baton 
Ingiit Loiiiraana, that "cholera is upon every boat wbicli passes u[i and 
Am thp rivor." 

it doea not seem possible that a clearer demonstration of the agency of 
■fifidaaU in the diffusion of enidemic cholera could be made. It does 
iHt Mem poaaiblo that a clearer uemonstration of the cholera truths which 
hne been formulated at the opening of this chapter could be ma<le. 

Official records show that the bo(ly of troops which embarked on the 
fkaj Clay at the city of Buffalo, N; V., on the 1st day of July. 1831i, 
•we m good physical condition. By Colonel Twiggs, under whose com- 
■■ad tbey embarked, they were spoken of as tlie finest body of recruits 
fce had vter seen. The Henry Clay had been employed in the transirorta- 
tim nf cholera-infected emigrants from the St. liawrence river. On 
tte fourth day after embarkation, cholera broke out among thc^eo troops, 
■■d vbtin the Henry Clay reached the Detroit river they were suffering 
bvhtfnlly from epid.emie cholera. At Detroft they were joined by two 
d£er eomnuuids, one consititing of eight companies who liad not been es- 
poMJ to the infection, and an isolated company in Detroit that had been 
anngbt to that city on a steamboat which hud been exposed to cholera 
«t nw penoOB of emigrants, as was the Henry Clay. "The virulence of 
the opiaeniic on the Henry Clay started the epidemic dame in the other 
«aauMiid>, and in but a day or two the numerical strength of the com- 
■isd* had gone. One stoimboat with six comjranies on board paswd 
thRNich the saint Clair and ascended Lake Huron, but at Mackinaw she 
haded (oar fatal cases of cholera, and passing on in descending Lake 
MWiipiii the disease on her decks raged so violently that she arriveu a pcst- 
Aap at Chicago — an al>solut«lvhealtliypotnt prior to her arrival. At Chi- 

D the disease raged until all material was well-nigh oxhaustetl. So far 

a able, it sprcnd in the then sparsely settled country, but presently 

»r» alone were left. By a gross disobedience of orders fresh victims 

( infected. By them the disease was carried over one hundred and 

f mU«e of almost wilderness to the Mississippi river, when the troops 
r 6«neral Atkinson, returning from a victorious cami^aign, were in- 
i and an epidemic started which cost thousands of lives. 

Cbol«rs Tinted the United States in the years ld:i3, 11K34 and 1835. but 
' iduneecan be found that the troops had any agency in its spread during 
r of tbose yenrs. It is a notorious fact that steamboats on the Missis- 
jifi, Ohio and Missouri rivers were cholera- infect«d, and that their agency 
(■ the difhtnon of cholera in those years was as great as it lias been in 
f epidemics. 
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I find from the reports of Surgeon R. C. Wood, U. S. Army, that at 
Fort Crawford, on Prairie du Chien, cholera occurred in August, 1833; 
that there were twenty-three (23) decided cases with six (6) deaths, while 
very few escaped the choleraic diarrhoea, and that at the same time in the 
town of Prairie du Chien twelve or fifteen deaths occurred. 

The garrison of Fort Leavenworth, Kan., Jefferson Barracks, Mo., and 
Jackson Barracks, La., were infected in 1833; and the disease appeared 
at Fortress Monroe, Va., and Jefferson Barracks in 1834, while in that 
year the timely removal of the garrison of Jackson Barracks ^^ saved them 
from total destruction.'' 

The epidemic of 1832 was not confined to troops and citizens; the In- 
dians, who were released by General Scott after cholera attacked the 
troops at Rock Island, were attacked with the disease before and after 
they reached their homes, and that it continued epidemic among them is 
evident from the fact that the bodies of troops who were employ^ed on 
summer scouts in the Indian country along and between the Mississippi 
and Missouri rivers, almost invariably suffered from the disease during 
the years of 1833 and 183*4. 



CHAPTER XIII. 

THE EPIDEMICS OF 1848, 184B, 1830 TO 1887. 

The arrival of the ship Swanton with n rliolera cargo, at New Orleans 
A the 11th day of December. 1848 was followed by an epidemic outbreak 
vkick was Boon carried to the XT, g. troops serving in Texas. Late in 
[tewmber a achooner arrived at Port Polk, at the mouth of the Rio Grande, 
&om Xew Orleans, having on boanl forty (-10) Mexican soldiera and their 
lunilit^. These men had served as allies to the U. S. troops between 
Vcr» Cmz and tlie city of Mexico in the then late war. The vessel hav- 
ttparrivt-d during II "norther "was detained off the Brazos bar, and wliile 
>t anchor a uiimbor of cases of cholera occurred on board, one of which 
After crossing the bar three cases were admitted to the post 
ai, oao being fetal. After some delay the remainder of this com- 
r jwoceeded to Brownsville, Texas, January 24, 184!). where their 
^_jige was opened preparatory to their dispersing to their homes. On 
tfeaotb of February a malignant cpidamic of cholera broke out in the 
tavB of Brownsville, Texas, and in Matamoros, Mexico, on the opposite 
hnk of the Rio Grande. 

The discaae appeared almost simoltaneonsly in the garrison of Fort 
Brovn. 

In Brownsville the epidemic influence extended over a period of 
tlurty days, and in that time one hundred and twenty (1^0) deaths 
occnfrval, one sixth of the inhabitants. At Fort Brown twenty- 
oa« (21) cases, with twelve (12) deaths occurred and at Matamoros 
««t of a population of five thousand (5.000) one thousand (1,000) 
4kd. Fubnmry 10th one fatal case occurred at Fort I'olk. Feb- 
Txary 'i'th the epidemic was malignant on Brazos Island, off the mouth 
«t tm- Kio Grande. March 5th, the disease again developed at Fort I'olk 
and of <?leven (11) cases six (li) were fatal. 

From Brownsville and Matamoros the disease spread through the Itio 
Gnuide ralley, and Camargo lost one-third of its inliabitants, the town of 
" ft and many villages were deixipulated. Doctor Jarvis notes tliat the 
— t tisnemisuon alon^ that river niay be easily accounted for by the 
r of emigrants passing up on their way to California, and who suf- 
Cand Bpyerrly at different points from the same jwatilencc. 

At Hinggold Barracks on the Rio Grande above Brownsville, the dis- 
«i^ appeared March '^d in the ))erson of a soldier, and during the month 
twenty-three (23) cases with fonrteen (14) deaths occurred. The imjwr- 
tMion of cbolera to this post, is very clearly shown iu the report of Aaaist- 
nt S<ug«on N. 8. Campbell. " On the 2Tth of February, 1849, the U. S. 
"■ TOwrettearriveaat the poatfrom Brownsville, at which latter place 
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the iiholera was raging. On hor jiassage up tlie river, one passenger a CaU 
fomian emigrant, die<l of cholera.; another passenger was attacked but ra 
(covered; and th(> mate of the boat was attacked by the eamo disease, and dio 
soon after his arrival. Despite all TemonBtrances, the Iroat was permitted ti 
come to the usual landing place for U. S. boats, near tJio center of tl 
garrison; and on the 2Sth, immefliately after muster, the whole commai 
was ordered to unload the boat. They did bo, and the steamer left i 
the morning of March 2d. At 10 o'clock, a.m., on that day the first ca 
occurred, and in one of the men employed in unloading the Corvette." 

On March 11th 1H49, a squadron of the second L. S. dragoons le( 
Ringgold Barracks, and after a march of five (5) days arrived at Laredoi 
Texas, a distance of 125 miles. After leaving Ringgold Barracks cholei 
broke out in the command, fourteen (14) cases with ten (10) deaths o< 
curred, with thirty (30) cases of acut# diarrhosa. ' Lartnio was at thi 
time .occupied by a command of the Ist U. S, Infantry, who were en.' 
camj^ on the militiiry plaza in the center of the town. On roacbii^ 
Ijuredo, the dragoons were encamped on the river bank outaide the town 
and after making this camp but one case of the disease occurred amo 
them. The camp of the 1st Infantry iu the town, however, became 
fected. "The old military plaza that was surrounded with tlie refuse o 
a hundred years became a perfect hot-bed for propagating the cholen 
germ, and for several days m succession the new guard buried the old 
guard in the clothes they had on. Many died in less than an hour aftec 
they were attacked."' 

A second importation of cholera into the State of Texas is to be fonni' 
in tlie movements of the Stli U. S. Infantry. This regiment had servw 
in Mexico during the war, and in October, 1848, had reached the city o 
St. Louis, Mo., en route for Sew Mexico; when from orders there received'^ 
they again descended the Mississippi river and arrived in Jfew Orleans obi 
the Ist of December, 1848. At New Orleans the regiment was quartered at 
.lackson Barracks, where it remained until December 13th, when it em- 
barked upon the steamers Telegraph and New Orleans en route for Texa& 
December 15th, they arrived at Port Lavacca, Texas, but they were not 
landed until the 10th, when a camp was established about two milel 
from the town. On the Slst, one battalion was marclied twelve miles into 
the countr}'. The same night cholera had attacked both camps, and bjf 
the rooming of the 22d more than one-eighth of both commands ha<I the 
disease." The disease continued with great violence until the IJOth. 
In one hundred and ninety-six {190) cases there were one hundred and; 
thirty-three (133) deaths, and many women and children belonging to tha 
regiment died of the disease. Thiscommand did not reach San Antonio, 
Texas, until some time m tho month of February, 1849, and no record of 

' Report ol AssL Siiiwon Glover Perin, U. B. A. 

' Statement of Oen. E. L. Viele. Journal Mil Sen Inst, March, 1886. 

'In a recent paper on "Camp and QarrisonSanitatioD,"publiHhe(] in the Journal 
of the Military Service InstitutjoD, March, 1885, Gen. E. L. Viele )iaa follpwed aa 
error which occurred in my History of Cholera in America, namely, tliat tha 
8th U. 8. InTanty carried cholera into the State ot Texas in 1848. and were «• 
spousible for its epidemic difTuHion. I cannot fiod that the choiera iofectioB 
of this regiment spread to other troops. When that command reached San Aft- 
tonio it wan, aecfiraing to reports, free from the disease. It ia more probable tliat 
Oeneral Worth became infected with cholera on liis ioiimey from New Orteans to 
San Antonio. Report of ■Silicon Madiisun Mills, U. S. A. 
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t cholera iiuvmg occurred among it can be found for some time 
■^ after they reached the city. 

> tnoTemetitB of emigrants, large nnmbem of whom arrived 

r Orleans iu Doeembcr, IMS, and the early months of lfi49, 

■ndonbtedly been the most active cause of the tUiiuaion of 

During those months every steamboat upon the Gulf coast 

«w a floating pent-house. Emigrants flocked uncnecked over every 
b* of trarel, and it is most probable that cholera vraa epidemic in 
th* atj of Sau Antonio early in the month of April, although the troo)>s 
m not affectud until May 1st, when cholera broke out in the camp of 
■I esmpuiiea of the :id V. S. Infantry at Saledo near Snn Antonio. The 
tkbd day attur the first case occurred, ajid when it was convalescent, the 
itlHni un which the camp was situated suddenly rose about twenty feet 
■d flocidMl the camp. Most of the commaud were obliged to swim in 
^Tpmg from camp to a higher ground of the prairie. All were wet and 
hffwlii^bt on the prairie, without tents or other covering, during the 
hMTT isin. The next day was one of great fatigue for the men. On the 
noiDd day three caiWB of cholera occurred."' Seventy-five (75) chbcs 
wramd. of which twenty-eight (''8) diad. The last (saae occurred May 
U. On thB 7th of May, Jlajor-GenerHl Worth died of cholera at Sim 
iaumio; ho had but recently retunied from New Orleans." No other 
netwd of cholera having affected other bodies of troops in Texas cjin lie 
ImimI, bat in Fenner's Medical Report for 1849, Surgeon Jan-ia, V.S. A., 
dipvi how cholera was diffused tJirough Texas by emigrants and into 
Iksieo hy refugees from Texas. 

The endemic of 1S48 was continued into the following year in other 
VWf^ti'^ In the months of duly and August, IS-IQ, nineteen (1(1) catses 
nth Sft«ea (15) deaths occurred on Governor's Island, New York liirhor. 
At Carlisle Barracks, Penn., a recruit received from Governor's Island 
itai of cholera in July, and eleven (11) cases with three (:)) deaths occurred 
la quirk suoceBsion. At the Military Academy at West Point, N. Y . , on 
July ITth, "a fatal case of dj-eentery," showing in a very marked degree 
tonrd ite cloee some of the symptoms of cholera, had occurred, and on 
Aoftift lUh an unmistakable cholera de^th occurred. In all there were 
itt (j) cafies and tliree (:)) deaths. At this time eholera was common 
•linig the lino of the Hudson River Railroad, and at the small town of Oan- 
arburr (l^i miles distant) twenty deaths had occurred.' 

At' Newport Barracks. Ky., eighty-five (85) casi-s with fivo (5) deaths 
TO* reported. On July 1st cholera wite rejmrted at the Detroit liarracks; 
it it r*i>orted that but one soldier died of the disease and only about one 
kuultM in the city of I>etroit " including those landed from the steani- 
Uaii." ' 

It cannot be shown that either of the posts named were centers of in- 
Intion and of diffusion, save in the instatnee alone of Governor's Island; 
tnit fn>m the .Mi^iesippi river westward, the trail of epidemic diffusion is 
try plain. I'ho years of 1S48 and 1849 and those immediately Eue«^>ed- 
j were the years of "rush" for California. Many were emigrants, but 
c najurity were of the restless jxipulatiou of the t nltcd States. Nuin- 

n L. H. Stone. U. S. A. 
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bers of these Oalifoniia emigrants were carried by Atlantic ateamera b 
the Isthmus aiitl by Pacific steamers to San Francisco — but thousaudl 
traveled overland, many by the southern routes through Texas — and thoo 
sande from the Missouri river. The starting points of tliis latter clu 
were Independence and St Joseph, Mo. ; Leavenworth, Kansas, Omahs 
Nebraska, and other Missouri river towns. 

In the early months of 1849 cholera was almost universally diffusec 
over the Miasiaaippi valley, and almost all the river steamboats were i» 
fected. Early in April the disease was epidemic in St. Louis and in tku 
preceding month the steamboats on the Missouri river were reinfectecE 
April SI, the steamboat Sacramento landed a large number of cholera-in 
fected emigrants at St. Joseph; Mo. She was rapidly followed by otha( 
boats, also infected. On the steamboat Mary over fifty (50) cholen 
deaths had occurred after she left St. Louis. What is stated of cholert 
arrivals at St. Joseph is also true as to Independence, Leavenworth, Omahi^ 
and otlier river towns. At those points outfits were obtained, mosses wen 
formed, and for mutual protection large companies marched from these 
rendezvous, carrying the cholera poison with them. As the years from 
1848 to 1855 were years of gold excitement and the flood of California 
travel, so were they years of almost uninterrupted cholera diffusion ot»; 
that vast territory which lies west of the Mississippi river. One broa^ 
trail of emigrant travel extended westward through Kansas along the lint 
of the Smoky Ilill fork of the Kansas river. Another was through Ne- 
braska along the line of the Platte river. From Independence, Mo., Leui» 
enworth, ^n., St. Joseph Mo., and Omaha, Neb., these lines of travel 
converged and crossed each other at various points before the broad tn^ 
was taken up on the Kansas or Nebraska routes, and for many miles wed 
of these principal rendezvous the country was marked with old and nei^ 
camps. The favorite camping-grounds were always in the vicinity o£ 
small towns and vitiages; for even in the excitement for the El Donulo, 
emigrants were loath to turn their backs upon the abodes of man so long 
as they could be reached without deviation from their line of march. Dur*'' 
iug these years a largo emigration of Mormons was taking place, and thou* 
sands were upon tho march for Utali. The " outfit " of a party of emi- 
grants consisted of a light wagon, in which women and children, clothing, 
bedding, food and such articles of cam]) furniture as they possessed wera 
carried, while the men marched. Many, however, did not possess thft 
means to obtain this luxury and all contrivances were made use of — paok 
animals, push carte, wheelbarrows — while the most unfortunate trusted 
to their own broad shoulders to bear the burden. 

In June, 1849, a recruit from St. Louis died of cholera at Jefferson 
Barracks; this was followed by eighty-one {81) cases of the disease with, 
eleven (11) deaths. The epidemic lasted until March 2~th. In tho fol- 
lowing May a few cases occurred. In the same month and about th« 
csame date, cholera became epidemic at Fort Leavenworth, and lasted until 
the close of the following August. At this post the medical officer reported 
that tho epidemic was preceded by a diarrhtea which seemed to affect th» 
entire command, as it did the inhabitants of the surrounding country.' 
At Fort Kearny, Nebraska, one case of cholera occurred in the person o£ 
a soldier from p'ort Leavenworth. No case occun-ed in the command or 
at the post, although emigrants passing were suffering from the disease.* 
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Al Fort lArunie, Wvoming, the only instances of the diaoaso were in three 
(Jj Kildi«n who had formed an escort party from Fort Keamv, one of 
vboin hiwl cholem late in July, another on Auguat lat, immodiately on 
thrtr arrival. They were the only cases at the post, altliough cholera oon- 
dnaHl ojiidcmic among emigrants to u point fifty (50) miles east of the 

Tho only other military posts from which reports of cholera in 184fl can 
far laond are at Fort Smith, Arkansas, where in Jane, Asst. Surgeon J, H. 
Mi); peporta tho prevalence of cholera on Arkansas river boats arriving at 
the past, and adds that there has been but " little proclivity to the disease, 
dticr «o«Dg the troops or the inhabitants of the place." * At Fort Gib- 
iao. uno hundred and twenty (120) miles further up the Arkansas river, 
>ur^(-iii J, B. AVelis reports cholera upon the rlror boats, and that on the 
. rL ..f .Inly the diseaeo developed in the 5th U. S. Infantry, with a large 
: .jil-r of cases and many deaths. 

In 1^50 cholera was still epidemic along the Mississippi and its tribn- 
tmci, mid river Bteamera were again the porters of the infection. At 
JttrTtoa Barracks the epidemic opened in June and continued to August. 

In June a non-fatal cose occurred among the garrison of the St. 
Lmw Anenal, and the Medical Officer' reported that "since the com- 
aotoenumt of May very unmanageable cases of cholera have been observed 
m St. LoaiB, and at the Arsenal a good deal of diarrhea prevailed among 
fte men." 

At Fort Kearny, although on the line of emigrant travel (among tho 
an^TVits the disease raged) no cases are reported. In the spring of 1850, 
& br^ dtttachment of recruits left Fort Leavenworth for Fort Laramie. 
Tliw wimmand was perfectly healthy when tho march began and continued 
in good oniidition until the line of march met the emigrant road for In- 
depmtlitice on one side, and St. Joseph on the other; then they were 
•a tbc line of emigration, and when thoy arrived at the Itig Blue fork, 
cUmi broki- out among the men.' I am unable to find any record of 
tfaii long Biarvh from the crossing of the Big Blue to Fort Lflramio, where 
Hk garraou remained healthy until after the arrival of this body of re- 
mits^ although in this year the emigrant choiem trail extended to the 
tpper croeein^ of the Platte river, a distance of 470 miles from the cross- 
■ir of the Big Blue, On June 21st, cholera was epidemic, and lasted 
gntil July 20th. Thirty (30) cases in all occurred, but nine (9) of whom 
t olit aoldiere. Doctor Moore remarks that in this year cholera was 
_liied to the road and among emigrants — but many Indians remained on 
r RMil from ruriosity and for the purpose of begging; they paid a t«r- 

~» penal^. GtluT bodies of Indians, wiser than these, left the road so 
a they learned there was disease among the whites and escaped. 
[ this year many sick emigrants were left at this post, yet the disease 
I not sjiread. 

Jn 1W5I cholera was stiil epidemic on the Mississippi river, and the 
il shows that JoSerson Barracks, in June of that year, again became 
ler of infection. It is not improbable tliat the ejiidemic of this year 

■ caoaod bv the arrival early in June of a detachment of ninety (!IU) 

nuu for the n^ment of mounted rifles, who had been trausijorted 

' RepoH of Surgeon 8. P. Moore, U. S. A, 

* AsKt. tiurgeuii AbenJiP, U. 8, A. 

• Sopurt of Siirgt^n S. P. Hoore, U. S. .\, 
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from C'lirlisle Biirracks on a camil-lHSttt to Pittsburgh, pL-mi., and thence 
by Oliio River stoambottt to. Teflurson Bdrracku, Cholera broke out whii* 
on the MisaiBsippi river; none had died before they arrived at JefFereoa 
Bttrracka, but quite a number were so ill on iirrival that tliey were came( 
to hospital. In the first sis daya after arrival fifteen (15) bad died.' 

At Fort Leavenworth cholera was epidemic in the months of Miiy, JunS 
and July. The reports show that the cholera was brought from St, Loaia 
with troops. At Fort Kearny on the 28th of June a ease of cholera oc- 
curred in a recruit who had just arrived from Fort Leavenworth. No 
other cases are reported. 

At Fort Smith, Arkansas, on the 3lBt of May, two companies of tba 
.'ith U. S. Infantry arrived from Corpus Ohrieti, Texas, with cholera whicll 
had broken out two days before their arrival. The companies had been 
transported on a Misaiasippi river boat. The disease infected the garrisoa 
and an aggravated epidemic occurred, which spread to the town and liistei 
until the following July. Of fifteen hospital attendants, seven (7) had' 
cholera, two (3) died and four barely escaped with their lives.' 

In September an epidemic outbreak occurred at Newport Barracks, 
Ky. The disease had previously appeared in the city of Newport, and 
the epidemic was remarkable from tlie fact that but nine (9) deaths were 
reported In eighty-five (85) cases. 

In 1852, a few cases of cholera occurred on fiovemor's Island, in An- 
pnst, and at Jetferson Barracks in April, May, and at Fort Leavenworth 
m the month of May. A few cases occurred also at Newport Barracks 
among recruits who had been brought by stGamboat fi-om St. Louis, Mo. 

In June two {3} oases occurred at Fort Kearny. The men had bothj 
been on detached service at the village of Pawnee Indians on the Piatt* 
river, about thirty miles from the State line. No other cases are reported. 
at i>ost — cholera still reported as being among California emigrante. la 
this year the medical officer at Fort Giraraie reports that cholera is very- 
virulent among emigrants, over one thousand of whom have died along' 
the Platte route; that the disease has affected all classes of emigranta, 
but that although the post is surrounded by them, the hospital crowded' 
with their sick, and tliat almost all who were takeii sick died, vet no case 
occurred among the troops although free commuucation with the emi- 
grants was permitted." 

In this year a most interesting outbreak of cholera waa reported by the 
late Surgeon Charles S. Tripler, U. S. A., and I regret that I have not 
space to reproduce the entire report, so characteristic is it of all work 
(lone bv that distinguished officer. Eight comiianies of the 4th U. S. In- 
fantry left New York harbor, July 5th. on the steamship Ohio, for Aspin- 
wall. The command, including women and children, numbered oight 
hundred. During the voyage a number of cases of diarrhwii occurred, but 
when the steamer reachod Aspinwall, July 19th, no death had occurred. 
Cholera was epidemic at Aspinwall when the command was disembarked, 
and it was epidemic at both Oruces and Gorgona on the route across the Isth- 
mus, It was also epidemic among the laborers on the railroad. The com- 
mand, for want of transportation, was delayed at Aspinwall one tlay; the next 
it was transported on two trains to the terminus of the railroad at Bar&- 

' Slatement of Oen. E. A. CaiT, U. 8. A. 
' Report of Acting Asst. Surgeon N. 1" 
■ Ueport 111 Asat Bur(;eoa U. K. Woo 
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At that point it was determined to divide the command into two 
" penta, th« main body to be tninsported by boat on the Chaerea 
k Ooreons, from which town it was to march to Panama. T]io 
_ 'detacnmeut consisting of the sick, the women and children, one 
Uj and all regimental 'mggagG was to bo carried by boata to the town 
-'"1, where they would be provided with mule transportation to 
lX)ctor Tripler w-as ordered to a<!Companv the last detachment. 
I the first detachment was under way for Panama; that day the 
] d«>tackmeiit was detained at Baracoa on account of the non-arrival 
*t tW faaggagf . but the next day it proceeded to Cruces, whore a failure 
m tie pirt of tliL- contractor to fnrnish transportation detained the de- 
w-hmtfiit ff>r three days. At Cruces cholera was epidemic, and althougli 
■ r-i .'^.Ttiou w^is maile to save the detachment from the infection, the 
:!■. ..f the contractorcondemued them to three days of inaction, and 
J . ■. r.'uth ' the disease broke out in the command. The first ease died 
■■ -ui illness of sis hours. The uejct day (July 2lBt) the detachment 
i.^ - Lit forward, but notwithstanding every precaution three fatal cases 
■•■nrr.it Ijefore it reached Panama. On reaching Panama, Dr. Tripler 
LTjTi.->i t!iat the main body of the troops had been three nights on the 
imi between tiorgoim and Panama without shelter; that they had been 
^mcbed br the rain everyday; that the orders in regard to food and 
4riiik had been disregarded; that several men had been attacked with 
Ader» and had died on the way; that on reaching Panama the troops had 
Wn embarked on the steamer Ooldcn Gate, then lying at anchor off To- 
ll^, twelve miles down the bay; but that after embarkation fresli cholera 
iwas had ocoiirred, and tliat the sick liad been placed on a " hulk " an- 
cfafred mar bv. on which a cholera hospital had been improvised. 

A delay of twenty-four hours was experienced at Panama, before the 
am of the second detachment could join the main body on tlie (loldeii 
Ijate. The hospital on the " hulk " was continued, and to it all suspicious 
caan were trantuerred as they occurred. 

On Tuwdftv, .Inly 27th, the disease seemed to bo abating, but on the 
tTming of that dav about a dozen knapsacks (which IiikI been left on the 
I<hina^) were received on board the steamer, and were immediately o}«ned 
br Um^ owners. In about 20 hours ail of these men were taten with 
cfcoten in its worst form, and moat of thom died. On July 29th the 
eommuid was removed from the steamer and placed on the island of Fla- 
maagOr aboat six miles below Panama. The last case on the steamer oc- 
em«d Aognst 1st. On this island a numljcr of those jircvioualy ill died, 
but no new cases occurred; but to add to their misfortune, the Chagnts 
fewer apnmred. 

(>n tiw 3d of August the Golden Gate sailed for San Francisco with 
45fi well men, the officers of the ship refusing to receive any who were 
•r.k. Ttoctor Tripler was therefore left in Flaraingo, with all the sick, 
BKMt of ilw women and children, and one company of troops. On the 
Ml of .^Qgnst. this party was received on the steamer Northerner and 
rnHvd (or Snn Francisco, leaving four cases in the hospital at Tobago. 

Od the (jolden (iate, in her voyage from Panama to San Francisco, 
tberr w«re ninety cases of fever and dinrrh<»a, with three deuths among 

' II to » point of intetvst that Gen. IT. S. Grant. Uien the repinuntul ijuarter- 
m"*-r. WHK on duty in lliLi di?tHfhni<^nl, and that it was owing tu liis I'XerUoas 
It Un dvtcntiuu at Cruces was not prolong^ 
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the troops. On the Xorthcruer one man died " of the secontlary fever of 
cholera." 

The only cholera record I can find of the disease amonc U. S. trtM)p» 
in 1S53 JB at Fort Cohimbna, GoTcrnor's Island, where in July two c 
of the disease are reported, botli recovering. 

In 1854, cholera was epidemic at Jeffeprson BarmckB from March to 
November. The number of cases I cannot state, but the mortality is r©- 
ported as one in three. In June the disease was reported at Fort Leaven- 
worth, but in a modified form. At Fort Columbus, Governor's Island, 
there were two distinct outbreaks, one in July, when thirty-eight (38) 
ciiecB with nine (9) deaths occurred; one in September when six (6) c 
with two (2) deaths occurred. At Fort Snelhng, Minn., oue fatal 
was reported in the person of a recruit. From Forta Kearny and Laramis 
reports of the disease still existing along the emigrant roads were received. 

Cholera was again reported in 1855 at Fort Leavenworth in April, and 
the epidemic influence lasted until October. One hundred and fifteen 
(115) cases with forty-seven (4T) deaths are reported. No record is found 
of the epidemic being at Jefferson Barracks in this year, yet tlie presump- 
tion is strong that the epidemic in&uenco i-emained from the preceding year, 
from the fact tliat in April cholera broke out in a battalion of the 6th, 
U. S. Infantry en route from Jefferson Ilarracks to Fort Kearny, Ne- 
braska. In this command the disease lasted through the months of April, 
May and June. 

In June and July cholera attacked a detachment of the 2d. U. S. 
Infantry which was ascending the Missouri river from Fort I^eavenworth 
to Fort Pierre, on the steamer Arabia: fifty-two (5"i) cases occurretl. 

In July cholera appeared at Fort Riley, Eaiisas; this post was at the 
time garrisoned by a detachment of forty-seven (47) men of the 6th U. S. 
Infantry; but several hundred quartermasters' employees were engaged in 
construction of the fort. Of the fortj'-seven (4?) soldiers, twenty-one 
(-1) liad cholera and nino (!>) deaths occurred; this number of fatal cases 
includes one ofiicer. The disease was very fittal among the mechanics, 
who fled from Riley in great dismay and confusion. I am informed by a 
distinguished officer of the array that, having received promotion in the 1st 
II, S. Calvary (then organized), he had been through the spring of 1855 
recruiting in Georgia, and that in July of that year he arrived with a lai^ 
detachment of recruits at Jefferson Barracks. These recruit* were from 
mral districts of Georgia and Alabamiv. They wore perfectly well until they 
reached Nashville, 'i^nn., where thev were placed on a steamboat, when 
they were taken with diarrhrea. After reaching the Mississippi river, 
several died of cholera, and several other deaths occurred after arrival at 
Jefferson Barracks. From April to September, a few cases of cholem 
were reported at Baton Rouge Barracks, La. 

The persistence of cholera in an epidemic form at Jefferson Barracks 
and Fort Leavenworth in 1849, 1850, 1S51, 1S52. 1853, 1854 and 1855, 
if indeed those posts escaped in 1848 and 1856, is to be found in the fact 
that Jefferson Barracks was during the years named a rendezvous for 
troops effecting regimental organizatiou or changing station, and that Fort 
Leavenworth was a general depot for supplies, as well as a rendezvoua 
for troojis. Both posts are upon river hanks, both liable to receive infec- 
tion from passing steamers, both were in close pro.ximity to cities. 

On Governor s Island, New York harbor, wnere cholera had been epi- 
demic in 184!), 1852, 1853, 1854, a seemingly isolated outbreak occurred 
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Xofmber, 1857, and was confined to the recruits who were quartered in 
Old CasUe WSDiiim. The late Surgeon C. H. Laub reported as follows: 
** The Oaaile, which is damp and ill-yentilated, has been the point or focus 
tnm whksh cm previous occasions the disease has emanated^^ and when the 
diaoMB ftppearea this time the sleeping apartments occupied by recruits 
woe overcrowded; sometimes as a matter of necessity fifty or sixty were 
oeeappng the same room.'' 
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CHAPTER XIV. 

THE EPIDEMIC OF 1866 IN THE UNITED STATES ARMY. 

In 1866, the depots from which recruits were distributed to the various 
regiments were Govemor^s Island in New York harbor and Carlisle Bar- 
racks in Pennsylvania — Governor's Island for the infantry, Carlisle for 
the cavalry arms of the service. Recruits reached these depots after en- 
listment hiad been accomplished at the various rendezvous; the rendezvous 
were located in all the principal cities of the United States, and in that 
portion of those cities in whicn the classes from which recruits for the 
army are obtained do most congregate. A recruit at either rendezvous or 
depot is not deprived of his liberty, but when off duty is permitted to 
leave the confines of military jurisdiction at the pleasure of his command- 
ing officer. During the months of April, May, June, and the earljr days 
of July, 1866, there was no actual reason why recruits should be rigidly 
confined to Governor's Island; the presumption is that thev were not so 
confined, but that they had mixed with their fellows in both K'ew York and 
Brooklyn. A large proportion of all recruits secured for the army are of 
foreign birth, and it is probable that among the nearly four thousand 
(4,000) emigrants who arrived at New York during the months of April 
and May, 1866, on choleni-infected ships, many were friends of newly en- 
listed soldiers on Governor's Island. 

On the 3d of July, two (2) cases of cholera occurred among the re- 
cruits on Governor's Island. On the 8th of July cholera broke out on 
Hart's Island in recruits who had been sent there from Governor's Island. 
At this post a severe epidemic occurred, and the garrison was removed to 
David's Island, where a few new cases occurred among the troop so trans- 
ferred. One case occurred at Fort Schuyler in the person oi an officer 
who had slept on a steamboat used the day before in transporting the 
cholera-infected command between Hart's and David's Islands. The other 
garrisons in New Y'ork harbor escaped, nor did any cases occur among 
enlisted men on detached duty in New York city. The total number 
of cases reported among these infected troops was one hundred and eighty- 
one (181) with seventy-five (75) deaths. 

The first point at which occurred an explosion of cholera. Known to 
have been contracted at a military post in New York harbor, was Boston, 
Mass., where, on the 19th of July, a soldier who had been on duty in 
the cholera hospital died at the Soldiers' Rest. 

On the 14th of July the steamship San Salvador left New York for 
Savannah, Georgia, with seventy (TO) cabin passengers, sixty (60) in crew 
and steerage, and four hundred and seventy-six (476) recruits for the 
Seventh U. S. Infantry. The troops were between decks and much over- 
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anwiieil- On the steamer cholera broke out among tiie enlisted men, and 
•bm she arrircid at c|uarantine below the city of §a\'annah, ou the ISth. 
thi»r (3) cas«« hail died and twenty-five (25) were under treatment. The 
bvops ven> landed on Tybee Island. A eump and hospital were estab- 
"*' ' ' — 1 two Imndred and two (302) cases of cholera with one hundred 
•n (116) deAthe occurred. "The cabin passengers and crew of the 
dor api>ear to have escaped, but of the ten (10) white citizens 
m Tybee Island nine (9) were seized with cholera shortly after 
J of the San Salvador and five (5) died. The tenth fled from the 
i and ia rei^rtcd to have died of cholera in the interior." 

sees of cholera occurred among the troops stationed Jn Savannah, 
o are reported as occurring among citizens. 

chmentB of recruits from New York harbor were received at Juck- 
I BuTUcks, Xcw Orleans, La., on July Sth from the steamship Muri- 
m, on July 16tb by steamship Livingston, and on July 23d from Car- 
» Barracks via Xew York harbor on steamship Merrimac. At quaran- 
' ^ fftation below New Orleans, two or three sick soldiers had been taken 
boB tbn Livingston: one case died. As to the steamship Mariposa no 
nravd can be found, but on the l"-ith of July, four days after the reported 
■nral of the Mari)iOBa, ca^s of cholera occurred among citizens of New 
ffi1f»T¥i The steamer Livingston left New York harlwr on July 8th. 
tatinvon board a detachment of five hmidred and nineteen recniiti (519) 
bm Harf a Islandall in good health. On the first dav out a case of diarrhcea 
d vbich t*?rrainated fatally the next day. On the seventh day out 
1 recruit waa taken with cholera and died in a few hours. On July 
Ucfa. Hut Uvitigston reached the Mississippi river quarantine, and put oft 
>»•• Trrnjits sick with diarrh»Ba, one of whom died. On the ICth of July 

■- tiimand was disembarked at Jackson Barracks, two cases of cholerii 

' ■ -I lit to hospital, one of whom died with choleraic symptoms. On 
. J >t1i of July the steamer Merrimac arrived and landed some two hun- 
,1.: 1 ;'">) recruits at Jaokson Barracks. 

• 111 ilie 25th of July a case of cholera occurred at Jackson Barracks 
-, T'l- !-.'rwn of one of the recruits received from the Livingston. From 
'. • l.iii- the disease spread rapidly among the troojts at Jackson Barracks, 
I'.: in the city of New Orh>aue; it is reported that from July to October 
.■:. i.rif thousand one hundred and eigtity (1.180) deaths occurred among 
!',!;■ L-. and one hundred and seventy-three (173) deaths among the T. t<. 

Cholera was carried to Forts Jackson and St, Philip below New Orleans, 
00 thr rirer, by troops returning to their jMjsts after the riots of July 30th. 
Thr iirrt case occnrred August 10th, and was foUoweil by sixteen (IG) cases 
md rlevrn (11) deatha 

Augn^ 3d, cholera developed at Greenville, La., among troops return- 
itif frrim duty in New Orleans during the riot. August 17th, cholera was 
rvjMricl among the troops at Baton Houge, La. , and daring the next two 
motithB there were siitty-nine (lii!) cases and fortv-three (43) deaths. At 
Sii|. Island, Miss. . there was a fatal case of choleni on Sept, 8th, which 
w^ foDnwed by other cases, among military convicts. 

Sfrptember 22d the disease appeared at Shreveport, T^a., where eleven 
' (II) cawK with four (4) deaths occnrred in the command. From the city 
at S«r Orkans cholera wa« carried by troi>ps into the Stat© of Texas. On 
thv 19th of July the detachment of recruits which had arriveil at New 
• OD tlie eteamer Livingston from New York harbor were embarked 
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oil the steamer Texas for tlie ciby of GalveBton, where tliey arrived JalJ 
23d. The day after arrival at Galvestoii a recruit was taken with cholera 
and died in thirty-sis hours, and ju the ten daj-a following thirteen (1^ 
cases occiirred among these recruita, of whom six (6) died, with an averagt 
duration of the disease of about eighteen hours. The disease existed 
among the troops at Galveston during the eucceeding month (Augus^ 
with a total of forty-four (44) cases and twenty-four (24) deaths, 

The headquarters of the dep&rtment of TexoA beiiig at Galveston, thft 
main body of troops and recruits who arrived at that city, did not remaid 
for any considerable length of time, but were speedily forwarded to differ* 
cut regiment* and posts. At the distance from records at which I write 
I am unable to give full information of such movements. 

The history of the two hundred (200) cavalry recruit* who had arrived 
at New Orleans July 24th, on the steamer Merrimac, must uow be followed 
out. On lieing disembarked, tliese recruits were encsimned near Jachsoit 
Ilarracks for a few days. On the fourth or fifth day after landing a caaa 
of cholera, which proveil fatal, occurred among them, when the detachment 
was promptly forwarded to Texas. They ware placed on one of the Moiv 
gan Gulf line steamers, and were transported to Indianola, Texas, making;; 
a stop at Galveston, The date of the de))arturB of tliis detachment fron 
New Orleans was probablv August 5th, they arrived oil Galveston probabl; 
on August 8th, and the «fisombarkation at Indianola was probably Augus 
Stth or 10th. I am informed by an officer who accompanied this detach- 
ment from Carlisle Barracks, Penn., to San Antonio, Texas, that aftef 
arrival at Indianola the recraita were transferred to the deck of a schooner 
and carried to Lavaca, from whence they were transported by rail to Vio* 
toria, and that they were marched from the latter point to San Antonio, m 
dislance of fifty miles, arriving at San Antonio probably between August 
19th and 20th, and although no cases of cholera are known to have oo 
curred among them after leaving New Orleans, diarrhreas were prevalent. 

From Galveston cholera was carried by the movement of recruits to 
White's Ranch on the liio Grande, where it occurred August 13th; to 
Brownsville, August 20th; to Brazos Santiago, Aogust 2lBt; at these three: 
(3) posts three hundred and eleven (311) cases with one hundred and forty- 
nine (1411) deaths occurred. By Mexican freight trains cholera wa« carried, 
from the Kio Grande to San Antonio, where the first case occurred at the 
San Jnan Mission, six miles from the city, on the 2d day of September 
in a person who had just arrived in one of these trains from the Rio Grande. 

From the Mission the disease was carried into the city of San Antonio 
in the person of a Mrs. DeWltt, who had been taken ill at the first stated 
jKiint. Other cases among citizens rapidly followed, and an epidemic waS' 
established. At this time the 4th IT. S. Cavalry and a detachment of the 
ITtb U. S. Infantry were stationed at San Antonio. These troops, so soon 
as the epidemic presence was known, wore ordered to camp upon the 
Mwlina, a distance of twelve miles from the city, Asst. Surgeon P. V. 
Schenck reports, relating to the 4th U. 8, Cavalry: " The tima for mov- 
ing proved, peculiarly iinforluntUe, for whfn om-ltalf of tlte command had 
muveit, a flood of before unheard-of xeverity came, causing the river to overflow 
the ramp and converting thai which Itad been dry into a huge mudhole." 
In this condition of affairs cholera broke out in the camp (September 7th 
in tlie person of one of the two hundred recruits just before received, anc 
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^UBmii with groat rnpiditj. At or iieur the suae iliite oholera attiu-ked 
■■u [loniou of the cavalry regiment that was in San Antonio. 80 soon 
Bathe ruuU lN.'<»me dry enoa^ to move, these oomp&nice were moved to 
Hm(>. a cboiem hospital estAblitihed, mid every effort was made to stamp 
Hw tba diaease. Thu greatest mortality was reached on the tilth and ^Oth 
■il^mteiDber when the disease rapidly diminished, and on the close of the 
Hmis> had entirely disuppearod. 

H Oo Um? 15th of September the detachment of the 17th U. S. Infantry 
^PASmi Antonio for camp ou the Medina; up to that date no cholera had 
^wn among them, althongli tliey )tad been surrounded by the epidemic 
^Hhifmnp iras made at some distance from the cavalry camp; strict non- 
^nknonrac was maintained, and every sanitary precaution adapted; Asst. 
^h(no Vr, M. Austin, U.S. Army, reports: "Notwithstanding, cholera 
HH^ipear; though it did not spread, nor la^t long. I trace its origin to 
HIkffcrt chat tno Mexican teamsters coming from the town stopped one 
P^it lunr the camp and died from cholera. I immediately had them and 
f 'iiveSvcts buried, kindled a large fire on spot where they died, and disin- 
I Ided it; » sentry kept the men away; two days after, cholera appeared in 
I Mp." Ill these two commands tliree huniured and eighty-seven (ZH7) 
I ■noeearred with dxty-fonr (64) deaths. 

I Tba vpidemic was violent in San Antonio. Dr. Austin states that 
I tam mtprpjiidiced estimated the deaths at about five hundred, and that 
I fcnrh atB real number of deaths was studiously concealed, it was known 
I teninT-liTe iiermits for burial were issued in one day. Dr. Schenck osti- 
I aMMthe d«atns at nearly six hundred in a popidntion greatly dimlnislR'd 
I It Ihoae chat fled. Ho gives an interesting account of a Roman Catholic 
I tViTli|ii in the center of the city which was filled with students, who clost'd 
tbnr doors and allowed no one to enter or depart, and who escaped the 
' ^BK entirely. 

At Indianola. cholera became epidemic about September 5th. I am 
IM able to record ail the arrivals of recruits and of troops at this point 
teiBg the vear; but a point of interest has come to my knowledge m re- 
hcon to t£e two hundred ca^*alry recruits from New Orleans, fam in- 
hraad hy the officer beforu referred to, who accompanied this detachment, 
1^ wbm they were landed from the Kl-w Orleans steamer no supply of 
4iUhiiu water had been obtained for the command, and that they, suffering 
atranuy from thirst, had been allowed to leave camp and obtain water 
tv UMmBulTee. These recruits probably visited all portions of the town. 
la SBptomber a detachment of one hundred recruits for the 5th U. S. 
Onabr. thvn stationed at Austin, Texas, arrived at Indianola, where they 
m attacked with cholera. They were marched out of town at once, but 
hAm rcMching Austin, ten (10) deaths occurred. ^Vlien a few miles 
a the dty tney were quarantined, but this quarantine was reported by 
'■'■'•I Sni^eon Bacon. U. S. A., as *' imiwrfect" Seven (i) deaths, 
I and Boon after the arrival of this detachment two (2) fatal cases 
1 among the troops in the city; but the disease died with them and 
cases occurred until the following November, when ten (10) cases 
d, all of which were fatal. 
Tba movements of other bodies of recruits from New York harbor 
K^nin* aome consideration. It has been stated that during this epidemic 
Me hsodred and eightv-one (liil) cholera coses with seventy-eight (78) 
iliBtlw bad occnrrcd on iioyemoT'i*, Hart's and David's Islands, New York 
harbor. Tbeeo cholera cases were, however, accompanied, at the three (3) 
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posts at whicli they oocnrrcd, hy forty-nine (4!)) cases of rholcra morbna, 
among whom no deaths occnrrcii, and one thousand one hundred and fifty- 
six (1,156) cases of acute diarrhcpa amonR whom one (1) death was reported: 
and it is not unreasonable to auppono that through tlie dejecta of persona 
suilering from acute diarrhceiv the area of epidemic influence was extended. 
A detachment of one hundred and forty-five (IJii) recruits arrived at 
Vicksburff, MissL, from Governor's Island on tho 11th of Jnly, Aognst 
21st a barber employed among the troops died of cholera; the next day 
(33d) two fata! eiiaes occurred in the command and fifty-nine (59) cases 
of cholera witli twenty-five (25) deaths followed. July ITth a detachment 
of fifty-ono (51) recruits from Governor's Island arrived at Jackson, Miss. 
In this command during August and September there were ei^ht (H) 
cholera cases and six (6) deaths. During the five months ending with De- 
cember, 213 case* of acute diarrhrsa, occurred with two deaths. 

From the IGth to 19th days of July, detachments of recruits from 
Governor's Island amounting to three hundred and sixty-four (364) men 
arrived at the U. S. Barracks in the city of Louisville, Ky. On arrival 
diarrhceas prevailed among them. A fatal case of cholera in the person of 
a recruit occurred July Ssth, followed by two fetal cases on the 3l8t, 
thirty-six (36) oaaes with twenty-three (S3) deaths in all. It was reported 
that more than 50 per cent, of the cases wore from one company which was 
chiefiy composed of recruits. Report* at the time divided the command 
for purposes of observation into three classes, viz: I. Old soldiers; IL Re- 
cruits who hati enlisted at Louisville; III. Recruits received from New 
York Ilarbor. And it was determined that the New York recruits had 
suffered most severely, the post recruits Jess, and thiit the old soldiers had 
suffered but etiglitly. Dunne July, August and Septetuber two hundred 
and twenty-one (-21) cases of acute diarrhtea occurred in this command- 
On tho Slst of August the company, in which it is re[x>rted that more 
than 50 per cent, of the Taylor Barracks cases of cholera had occurred, was 
ordered to Bowling tireen, Ky. On departure, this comiiany left six (fi) 
cholera cases in the post hoMpital. After arrival iit Bowling Green and 
within the first three days, six (6) cases occurred, followed by two (2) 
other cases in month of November; all recovered. In this command there 
were sixteen cases of acute diarrhoui. 

A most interesting local epidemic is to be found in the history of the 
56th IT. S. Colored Infantry, which regiment, until the Tth of August, 
had been stationed at Helena and Duvall's Bluff, Arkansas. Being ordered 
to 8t. Louis, Missouri, they moved in two detachments from Helena. 
Five (5) companies that had lieen stationed at Duvall's Bluff, on White 
river, were embarked August 9th on the Mississippi river steamer Con- 
tinental. The regimental hetidquarters and remaining five (5) com- 
panies following on August 10th on the eteamer Platte VaUey. A spe- 
ciail inspection of the jwst of UumiU'b Bluff made by the Medic»l Director 
of the Itepartment of Arkansas on the 1st of September failed to discover 
the presence of cholera there, although it had been reported tluit fatal cases 
had occurred on 6teamboat« plying the White river. The disease did not 
appear at Helena until August 30tli, therefore this regiment at the date 
of embarkation on the steamers Continental and Platte \'alley were most 
probably free from cholera infection. The r^mental commander re- 
ported that both bouts were large and bad the usual accommodatioua, and 
that the command had been unusually healthy during the summer. 
Cholera broke out on the Continental shortly after leaving Helena; on« 
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If pat aehoro at SIcinphiB, Tenn. (case of Augiigt 15), ami ivlicn nhe 

d Curo. IlL, she had on board tMrtwen (13) cholera deavi and uUout 

I (6t>) uiidcr triMtmeut. The steamer proceeded to quarantine 

( below Jefferson Barracks, Mo., where the troops were diseni- 

dand a cholera hospital esUiblishetl. About twenty-four hours after 

J Helena a lU^th occurred on the Platte Valley, which, there 

f no medical officer on board, waa Bupposod to be from a congestive 

tnd a einiil&r case occurred on the Iwat between Cairo and St Louis. 

J this time eoino fiftv odd men of this command were taken sick 

k fariotts diseases. At {Jairo a physician had been engaged to accom- 

f the boat to St. Lonis. On arriving at quarantine grounds, a careful 

" etioo of tlie troops, passengers ana crew of the Platte Valley was 

V bat no cholent was found. She then proceeded to the city of St. 

L where she arrived nt midnight of tlie I3th. The command waa kept 

— '. Early the neit morning the medical officer reported a case of 

The Platte Valley was ordered at once to quarantine grouuds, 

KtrcKrpa diaemlwrked and a camp formed, which was kept distinct from 

lamp of the troops who arrived on the Continental. At this camp 

■ ragod daring the remainder of August and through September. 

• conunfuiil numbering six hundred and twenty-three (U23) men, 

I hnodred und fifty-six ('iM) coses and one hundred and thirty-nine 

T} deaths occarred. and this number of deaths does not include those 

k died on the river before reaching quarantine grounds below Jefferson 

Sacks. While the epidemic lasted two hiindrwl and thirty-four (334) 

■ of acute diarrhoM were treated iu the camp. A more marked in- 

! of the agency of common carriers in the diffusion of disease can 

fouiuL Both the Continental and the Platte Valley were 

» ID the New Orleans trade, both were bound up the river from 

Www Heleua, where this most unfortunate command was embarked upon 

Amb. When marched aboard these tite^mcrs, the troops were absolutely 

fat from cholera; when they were disembarked, cholera had infected the 

(hole rvtf intent. 

To a limited extent cholera spread among the garrison of .lefferson 
hnscLs in the mouths of August and September. In August, with a 
^auDaod of two hundred and eighty-four (284) mean strength there oc- 
HBTid six (6) cases of cholera and five (5) deaths. In September the mejLU 
magth ol the command was three hundred and forty-four (344); there 
•■« two (S) cases both of which were fatal. During both months the 
naber of caara of acute diarrhtea was very large, being one hundred and 
thne (103) in each montb, with no deaths. 

It la not podlively known how cholera reached the city of St. I^uia 
a 1866, and at this late date it seems impracticable to arrive at a solution 
•Tthe problem. The diffusion could not have been by the steamer Platte- 
Vfiky, for she arrived Augitst 13th, whereas the disease was in the ctly as 
4h1j aa July 2ith, according to one authority and not later than August 
W PT the most recent (Mr. Itobert Moore of St. Louis). 

Four (4) cholera cases with three (:!) deaths oceumHl during the months 
rf Aoeoirt and September in the Ordnance detachment at the St, Louis 
metnu, the firet fatal case occurring August ITth. 

In the history of the cholera epidemic of 1S73 in the United States, on 

' TbaL Jeflcnton Barrai-ks i-wainil ii wvn-o visitation of cholera in 180C was 
BMnlv dop to iHp ihoi'ougli suuitary nianugenient of CoL £. 6«Tft, Sut^od U. 8. 
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page 67*2, I mndo the statement tliat " during the epidemic St. Louia lo«t 
I'i^t thouBand five hundred (8,500) casea." A recent investigation of the 
records of this epidemic as it aSectod St. XvOtiifi, by Mr. John Moore (in 
ivhicli he was able to use records inaccessible to me when my investigation 
was made, ten years ago), shows that the total number of fatal caseB in 
tliat city was " three thousand five hundred and twenty-seven (3,527)." 
This statement is based upon two independent examinations— ^ne made l>y 
the board of health during the occurrence of the epidemic, the other by 
a house-to- honse inquiry oy the city assessors after the subsidence of the 
epidemic. 

After a carefol consideration of all the circumstances, I am more than 
willing to accept the accuracy of the enumeration of Mr. Moore. The 
few facts which I was able to furnish were laboriously obtained. My enu- 
meration wiis taken from newspaper reports, where all totals were expressed 
in numerals, and it is very easy to understand how 3,5UU could be so 
printed us to represent to the eye 8,000. 

During the months of August and September, a serious outbreak of 
cholera occurred among the troops stationed at Richmond, Virginia. In 
a command of about fifteen hundred (1,500) men, two hundred and 
aeveutv-one (271) cases with one hundred and three (103) deaths occurred. 
The tfrat case was on Augnst 12th, in the person of a soldier who had 
spent the pre^-ious night inadebauch in the city. On the 13th, four men 
from the same company as the first ease were attacked. These fire men 
had been in together ou the debauch of the night of August 1 Ith. Dar- 
ing the two succeeding days ten new cas^ were admitted to hospital, eight 
of whom were from the same companv. Wliile cholera was epidemic nv» 
hundred and ninety-two (393) cases o! acute diarrhcBa were treated. 

During the months of July and August recruits had been received from 
Newport Barracks. Ky,, and from Now York harbor- The disease w«i 
curried by companies of troops from Richmond to FortFess Monroe, Nor- 
folk and Yorktown, Va,, but did not spread. 

The only eastern point left unnoticed which had been designated as s 
focus for cholera in the army, is Carlisle Barracks in Pennsylvania. It U 
certainly unjust to apply such a designation U> Carlisle. It was the dejxit 
for cavalry recruits, and during 18(ili cavalry recruit* were certainly agents 
in the diffusion of cholera; but thev certainly did not convey that infection 
from the depot, but it was communicated to them after they had beca 
sent forward to their regiments. It has already been shown how a body of 
two hundre<i cavalry recruit* were sent to New York harbor for traa*- 

Krtation to Texas while cholera was existing on Governor's, Hart's and 
kvid's Islands. It haa been shown that these recruits reached Jackson 
Barracks, Louisiana, after cholera had been epidemic in New Orleans, 
tliat one fatal case had occurred among them vliile at Jackson Barracks, 
but that no other cases can be found among their numbers until they were 
in San Antonio, Toitas, and the cavalry camp on the Medina twelve miles 
from that city. It is true that the first cases in the 4th U. S. Cavalry 
were among their number, but cholera had been epidemic in San Antonio 
for some days before they wore attacked. 

Surely nothing animate or ijjaniraate at the cavalry depot had atit 
agency in that diffusion. The cholera history of Carlisle Barracks in 1866", 
is simply this: On the 12th of August a death from cholera occurrenl 
and was followed by a second fatal case on the 30th, One of the hospital 
attendants on these cases was taken with the disease but recovered. The 
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1 remlezTous, 
when tliev 



D fatal CUES vere recruits received from the Phlkdelphiu 
1 had been at depot not over thirty-six honrs (in either 

* «rat to hospital ill with cholera. 
Ati^)nlinp to the statement of the chief clerk of the Pliiladelphia health 

Iw tbiTT had l>een thirty-ono (31) deaths from cholera in the city of 

' Ailsdrlphia in tlie month of July. Hnd two hundred and forty-six (iiG) 

h thr ntonth of Auj^st, the month in which these two recruits were eii- 

In September two men of the permanent company had non-fntnl 

f cholera, immediately after their ri'tum from Jefferson Barraoks, 

iri, where they Imd been as a part of guard on duty with a dotach- 

it of rpcrnit* sent from the depot. It will be remembered that cholera 

tod at Jefferson Burnicka, and at the quarantine camp below those 

arks, in that month. To reach Jefferson Barrucke from Carlisle and 

I totKnm to their etatiun necessitated two distinct visits to the city of St. 

I by this guard. At the time of their visits cholera was virulent in 

* [M>rtions of St. Louis which soldiers, for even a short time off duty, 
'd frequent. It is stated in the Medical Record of Septemlwr 15th, lrtG'6: 

V thai St. Louis has been the heaviest loser in the Southwest, 
g alre«4]y published a death-liet approaching in round numbers nearly 
lonmiid live hundred (2,500) as tlio result of a months prevalence 
B epidemic in a very virulent form," A sixth case occurred at Carlisle 
b>b«r ITth. in the person of a recruit who luid arrived the previous day 
1 the Chicago reudezvous (cholera being epidemic in Cliicago) and 
■ ' ^ fatally on the 18th. In the person of the wife of a soldier 
1 case occurred at the dejwt. This woman had been in Itoch- 
■ Y. > and was attacked with cholera shortly after her arrival at the 
From Augu^ to September inclusive eighty-six (Sti) cases of 
■e diMThcea were treated. 
On the 2Sth of August, three hundred and eighty-four (384) cavalry 
from t"«rlis!e Barracks arrived at Fort Riley, Kansas. They had 



«a«ie by way of 8t. Louis. On the 30th of August, a cholera death oc- 
mml amon^ these recruits. The disease was confined exclusively to 
than, aod did not spread to other troops at the post. Fifty-nine (5!)) 
oaas of the disease with twenty-seven (27) deaths occurred, but from 
An^twt to IVecember (inclusive) 635 cases of diarrhcea were treated in the 



At Fort Leavenworth, Kansas, the 6rst case of cholera occurred Sop- 
tMobvr IStb. The patient died the next day. Altogether there were 
•nra (7) caw» with five (5) deaths at this {lost. From September to 
CteMmbcr inclusive 2!)2 cases of dlarrhtea (acute) were treated. These 
ON* all occnrred among troops recently arrived from other stations. The 
tAf at Leavenworth, two miles south of the post, was infected, ■ but only 
•birat tirentii' (30) cases were reported. 

On the 20lh of November, a detachment of three hundred and fifty- 
ms t^6) recruits sailed from New York harbor en route for California. 
Tbey luached San Juan del Norte, Nictirugua. December Blh. but on ao- 
Mwil'll of a rough eea they were not landed uutil the 15th. On the morn- 
^f of tlw 16th the troops were placed on a steamer and proceeded up the 
Sm Jqbo river. The command up to this time was in perfect health. 
Xo eommanicatiou was allowed with the shore. At !' o'clock a.m. of the 
ICth. s soldier was taken with cholera and died the same day. At daylight 
fit ttu^ 17th, five (.0) other cases were biirw'l. Chi the 17th there were four 
(4) cJiolem dwths; on the ISth three (3), and on the 19th two (2). 
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Hcacliing La Virgin, on Lake Niwiriigiia. a camp wiia made, as the commaDd 
WI18 obliged to await the ftirival of a eteainer on the Paci^c. In this cota 
mand finy-foiir (54) cases with twenty-seven (37) deaths occnrred. Thert 
was DO cholera at San Juan whoii the troops landed; but, simultaneous^ 
with the outbreak among the troops, the passengers aud native boatmet 
on another steamer were attacked. There had been no communicatioi 
between these two boats, and the native boatmen on the passenger steams 
had not been within two miles of the troops. Tlie medical officer wtu 
confident that he had traced the epidemic to certain baggage which had booi 
landed from the steamer at San Juan. This local epidemic on the shore o! 
Lake Nicaragua was, it is believed, the last iu which the diseai^e could be 
traced back to depots in New York Itarbor. 

A second focus from which cholera was diffused was established al 
Newport Barracks, Kentucky. Kecruits were received at this point froq 
Govemor'B Island during the continuance of the epidemic. But they were 
also received from rendezvous in cities where cholera was epidemic. They 
came from Detroit, at which city on the 29th of May, cholera deaths haQ 
occurred among emigrants; from Philadelphia, where the inception of thai 
epidemic was on the 2-^th of April; from Cincinnati, almost daily from 
July 13th to August lUth; from St. Louis, where cholera appeared in thai 
week ending August 3d, in frequent detachments; and from Chicago^ 
where cholera appeared about July 21st, in the person of an emigrant. • 

On the loth of July a detachment of recruits from Governor's Island 
arrived at Newport Barracks. No case of choiera occurred among themi 
liiit the day after their arri\-al (July 11th) a fierman woman who hud 
accompanied these recruits died at Cincinnati on the opposite hank of tha 
Ohio river, in a filthy tenement house. No cholera caso occurred at thil 
depot until August 12th when a recruit doing duty as a teamster, and 
who liad been daily in Cineinnuti, died of cholera. Nine (9) cases ol 
cholera followed with five (b) deaths. From August to December (inclu- 
sive) one hundred and three (103) cases of acute diarrhcea were treated, 
with no deaths. 

Abont the last of August or first of September, three hundred and^ 
sixty (SUU) recruits from .■Jewport Barracks arrived at Nashville, Tenne*- 
see, and went into quarters near the Cumberland hospital. Un the 3d 
of September tliree cholera cases occurred among these recruits; one case 
was fatjil. About the same time the disease became epidemic in the city 
of Nashville, but in no way traceable to the movement of these recruits. 
Seventy-two (72) cases and forty-one (41) deaths occurred. 

A recruit from Nashville was taken sick in qimrters at Memphis, Tenn., 
with cholera, on September 6th, and died the next day. This case waa 
followed' bv twenty-one (31) cases with sixteen (16) deaths among tha 
troops; and one hundred and ten (110) cases of acute diarrlupa. A case 
had been landed from a river steamer on the 15th of August, and had 
died in the post hospital. The local epidemic in Memphis waa not, how- 
ever, occasioned by the arrival of these recruits. 

The first fatal case at Little Rock Barracks occurred September 12tli, 
and was followed by one liundred and thirtv-eight (138) cases with sixtv- 
sis (66) deaths; w'ith one hundred and fifty-eight (158) cases of simplo 
diarrhiRa, Reciruits from Newport Barracks liad arrived on the 15th of 
August, but it is not probable they were factors in the epidemic. It ' 
presumable that tlie disease was carried from Memphis, Tenn., by Arkan- 
sas river steamers to Little liock, and that the troops received the infection 
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from that city. The epidemic at this point was much more intense among 
the troops than it was among the citizens of the town. From Little Rockr 
cholera was convejed by river steamers to Fort Smith, Arkftneas. Twelve 
(12) cases with four (4) deaths occurred, with one hundred and ten (110) 
cases of acute diarrhcoa. At this point the epidemic was more severe 
among the citizens. According to the statement of Doctor Duval three 
hundred (300) cases were treated ; the number of deaths was not reported. 

At Fort Gibson, Cherokee Nation, a company of troops from Fort 
Smith, en route to Fort Riley, Kansas, arrived October 12th. Cholera 
prevailed at Fort Smith at the time of departure of tlie company. Three 
days after their arrival at Fort Gibson, two fatal cases of cholera occurred 
in that company. The soldier who acted as nurse was attacked but re- 
covered. One other fatal case occurred during the mouth of Novem- 
ber — a total of four (4) cases with three (3) deaths— and fourteen (14) 

Es of acute diarrhcea. 

A detachment of recruits was sent from Newport Barracks (via Nash- 
riUe, Tenn.) to Atlanta, Georgia, for assignment to companies. They 
arrived at Atlanta on September 9th, bringing with them two cases who 
developed cholera at Chattanooga, Tenn. Nineteen (19) cases with seven 
(7) deaths, and ten (10) eases of acute diarrlitta, followed. 

At Augusta, Georgia, the disease appeared September 0th in the per- 
■0118 of recruits on the way to their companies. Tliere were eight (8) cases 
'iritk seven (T) deaths and fifty-six cases of acute diarrhoea. 

The last record of cholera diffusion by recruits from Newport Barracks 
is at Helena, Arkansas, on the DOth of August. During August and Sep- 
tember there were ten (10) cases of cholera, with six (6) deaths; and ten 
(10) cases of simple diarrhcea. A detachment of twenty-eight (iH) recruits 
had been received at this post on the 3d of August. They are supposed 
to have been a portion of a detachment of recruits which left Newport 
Barracks, Kentucky, for Little Rock, July 2Sth, 

In all military commantls sanitary regulations were strictly enforced, 
and the influence of such measures, in the majority of instances, was 
marked in either arresting or stamping out the epidemic. This is notably 
the case in the military posts in New York harbor, in the immediate 
Ticinity of a cholera-in/ected city, and in a harlMr into which cholera-in- 
fectod ships were constantly arriving from April 18th to November 28th. 
Originating in the person of a recruit on Governor's Island, the disease 
was conveyed in turn to Hart's and David's Islands. But at these three 
points the epidemic was confined by a cordon de sante, so far as sur- 
rounding iKtsts wore concerned. A single non-fatal case occurred at Fort 
Schuyler after contact with an infected steamboat, but at four other 
harbor posts no cases occorrod. From New York harbor cholera was 
krried to Tybec Island; below the city of Savannah, but the disease was 
jnfined to the island; to New Orleans, Louisiana, where owing to the 
'fnovements of emigrants it is impossible to determine whether the infec- 
Kon was due to the arrival of troops. The turmoil of political affairs in 
New Orleans demanded the presence of troops in all portions of the city, 
which at that time was in un uncleanly condition — every essential for 
the rapid propagation of the specific cholera poison was present, and 
-Cholera was earned to all military stations in the State. From New 
'leans cholera was can-ied liy troops to the State of Texas, arriving at 
' vest© n and Indianola. Here the infection conveyed by troops joinetl 

stream of infection conveyed by emigrants, and cholera overran the 
1 
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Stato; and at military posts, hariiig but a brief duration althoutrh costing 
many vutualii? lives. At New Orleans the Bteamere on the Missiseippi 
river becoming infected, they in turn distributed the di^eaee to troope 
when in transit. From New York harbor recruits were sent to Richmond, 
Virginia, where they were taken with the cholera, but it remains iu doubt 
if the epidemic amon^ the troo[>H stationed at that point was due to the 
arrival of these recruits, or from contact with the cholera germ among 
the citizens of that city. From Richmond troops carried cholera to York- 
town, Fortress Monroe and Norfolk, Virginia, but no diffusion occurred. 
From New York cholera was taken by recruits to Louisville, Ky., and 
was carried by troops from Louisville to Bowling Green, Ky. 

The recmitB at Newport Barracks, Ky., received the cholera infection 
from rendezvous in the cities of Cincinnati, Ohio; Chicago, Iliinois, and 
St. Louis, Missouri. What agency the movements of recruits mav liave 
had in infecting the city of Cincmnati cjinnot be determined. If the 
fact CHH ie/«Wy recditfrf that the cholera dejith in that citvof July llth 
waa in the person of a woman who bad accompanied a detachment of 
recniits from New York harbor, the agency must be admitted. 

From Newport Barracks cholera was carried by recruits to Nashville 
and Memphis, Tennessee; and' to Atlanta and Augusta, Georgia. At 
Nashville the line of cholera infection joined that ascending the MissiB6i])pi 
river; and successively Little Bock, Fort Smith, Fort (jihson, Helena, 
Jefferaon Barracks, and perhaps St. Louis, were infected. 

From New York harbor, cholera infection was undoubtedly carried 
by cholera-infected baggie to the San Juan river, Nicaragua; and as 
a result a cholera hospital for U. S. troopa was established on the slioree 
of Lake NicBnigu& 

As a conti'^ to the story of cholera difhision in 18GG, and as an 
unanswerable aigument to those who a/^sert tliat this disease has established 
itself in the valley of the Mississippi and Ohio rivers, and who teach that 
as the Delta of the Ganges is the habitat of cholera, so is the Delta of the 
Jilississippi, a few paragraphs from my cholera report for 1873 are here 
introduced : 

In the early spring of 18G1 the American civil war was inaugnrated, 
and the United States was hurriedly converted into a vast military encamjv- 
ment. In all the cities that had been favorite haunts of cholera in former 
years, from the Peuoliscot to the Rio Grande, and from the Missouri to 
the Atlantic ocean, troops were collected, and vast armies were concen- 
tiated in the worst malarial regions of the United States, the valleys of 
the Potomac, Ohio and Mississippi rivers. 

It is estimated that during the years of this war the Unitod States 
army had in the field an aggregate of ~*, 335, 942 men, or that the mean 
strength of the armies was about 7S3,!)U(i men. These troops were in 
camp, constantly e.xposed to all the vicissitudes of the campaigns, or. were 
in hospitals where, in epite of the la\'ish prccmitions which were adopted. 
ot iiifrcfpiently all the disadrantages of overcrowding and deficient food 
were present. Vast numbers of men were transported to and from the 
scene of active operations upon steam transports, A very small percentage 
of the troops were in permanent fortiflcations. Aast prison pens were 
formed, in which overcrowding. Iwl ventilation, indifferent police, and 
unsuitable food were present to cooperate with local malarial influeuves 
upon the unfortunate prisoners. 

The record of the medical history of the war demonstrates tliat there 
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in the armv of the United States, of diseaseB of imilarial origin, 
l.l*i,410 caees, with 46,310 deutha; of intestinal diseases, l,7tJ5, 501 
with 44,803 deHths. Among the first are inchided tyjihoid, tyi>hus, 
continued, typho-nialarial, yellow, remittent, the intern it tents, 
ive intermittent fevers. Among the second are included 
diF'senteries nnd cholera morbus. Of the latter, during the 
', there were rt'i>orted but three hundred and five deaths, 

be borne in mind that thuse figuros represent but one arm 
rftiw United States senice. When to these already large tigurea the 
■tfifldcn of the United States navy are added, and tu this combinatiou 
■»Hld«d the statistics of the Confederate armies, the mass of circnmstantlal 
ffiduHw is overwheiming. 

In the very rt^on where it is claimed that every epidemic of Asiatic 
(Mm thnt has vidted the United States from 1832 to 1873 originated, 
A MM«r theae immense bodies of men were congregated, and the exceed- 
a^ iDortaltttee occurred; yet, during all those years of bloodshed and suf- 
ynag, not one case of epidemic cholera occurred. Whyi' Because there 
Ma ttnaa of tlu> tpecijw poimn of cholera, which isaloiK cholera, from tehich 
ftr iuntm might be reproduced. 

It tna my fortune, during the epidemic of 18C6, to witness a demon- 
Aiboo of the efficacy of stringent hygienic precautions, in protecting 
^■11 commonities from the inroads of cholera, as well as the portability, 
^tbe disMue by means of cholera- infected eiothiug. 

Dnntig the war, the Pea-Patch Island, at the head of Delaware Bay, 
ipoB which is located Fort Delaware, had l)een nsetl as a prison for Con- 
taerste Boldieis, of whom many thousands during the war had been con- 
faed at that point. All the available space outside the fortification had 
(MB cnrervd by the buildings occupied as prisons and hospitals; and from 
atuity, after the lai^e rate of occupancy, the island at the close of the 
tv viu'in a most nnsntisfactorv sanitary condition. During the fall of 1865 
■ad the winter of 18G5-()C, all unnecessary buildings were removed from 
dv idud, the ditches which traversed the island (the surface of which 
•■i below high-water mark) were drained and dredged. Debris of all 
knda VBfi collected and burned, and the island, at a very considerable 
OQtiay on the part of the general government, was placed in a 
t perfect sanitary condition. In the latter part of August, 18CG, a 
of cholera occurred at Delaware City, the eastern terminus of the 
And Chesapeake canal, distant from Fort Delaware one and a 
miles, from which town the garrison obtained its mail and siip- 
iBm of aU characters. The first case occurred in the person of a canal 
■MUnuit and spread to the inhabitants of the town, and a mild epidemic 
1^ taatitated. Shortly aftentard the town of New Castle, Del., Salem 
nA Brid|Rton, N. J,, were infected with the disease, thus completely cn- 
"" &ig^m post within lines of cholera infection. By my advice the 
lasBidh^ officer at the post instituted a rigid system of isolation. But 
boat, with a picked crew, was allowed to leave the island each day: 
of tlus crew but one man, the coxswain, a most reliable and intelli- 
t iBKn, was jpermitteil to enter the toivn. Bv this man the mail and all 
mpprtca were obtained, and by this \)oat were conveyed to the 
MhkL The commissary department having been most liberally Bupplie<l, 
Ml itofwa in lar^e bulk were n^uircd to he transported to the island. 
AKbiM^ tlie epidemic during the season was so often carried into the 
l>/wnf that liave been named, in the vicinity of Fort Delaware, as to in- 
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stitute two distinct epidemics, no case of cholera, or of any disease assimi- 
lating it, occurred upon the island, beyond the ordinary diarrhoea of the 
season, with but a single exception, which can be most satisfactorily ac- 
counted for. The isolation of the post which had been instituted had 
been most rigidly maintained, and, with the exception of the coxswain 
of the boat's crew already mentioned, no person but the post surgeon had 
been allowed to leave the island. As post surgeon, my services had fre- 
quently been asked during the prevalence of the epidemic; and the precau- 
tion always liad been adopted of changing my clothing in an isolated shed 
upon one of the wharves everv time I left and returned to the island. Con- 
^^nced of the non-inf ectiousness of the disease by some instances which 
seemed to me to be inexplicable, one evening, on returning to the island 
weary and exhausted by a fatiguing day's work, I went, in the clothes in 
which I had been working over a cholera patient in Delaware City, to 
my quarters, undressed, ana retired in the same room with my wife, at 
that time in extremely delicate health, and the clothing remained in her 
room throughout the night. The next day my wife had a diarrhoea which 
she allowed to continue for two days without calling my attention to it; 
upon the third day cholera was suddenly developed at an early hour in the 
morning; she became fully collapsed, and reacted only after the most 
severe struggle. Disinfectants were freely used, every means of isolation 
was employcxl, and no other cases occurred. 
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CHAPTER XV. 

THE EPIDEMIC OF 1867 IN THE UNITED STATES ARMY. 

Pkoh bU obtainable evidence it seems tlmt there was ii ' ' holding over " 
of the cholor» germs from the subaideiice of the epidemic of 1866, us hud 
been the case in prc-vious epidemics, to re-develop with increased yiruleuco 
•■ th« Wiftrm rays of the sun reached their " nidus " in 18G~. 

This was aotablv the fact as n<gards the cities of New Orleans, Di., and 
Sl Louis, Mo. , anil at the military station of Jefferson Barracks, Mo. At 
XfwOrlewia the epidemic of I8GG continued until late in the month of Df- 
*Tta\wri perhaps it had not died out in the early daj'a of January, 16GT. 
Il hwwi'ver. reappeared in the month of Juno, 1SG7. 
_ At Su Louis. Mo., the epidemic oC 1860, lasted through the month 
I Xaf«>inber, [lertiupe into Deceml}er, and re-developed almost simulta- 
noMy with ttie \ew Orleans outhreuk., in tho month of June, 18G7. 
At'Fort Gibson. Ark., tho epidemic lasted into November, 1866, and 
(p|Knred among the Indians and negroes who lived in the licinity of 
_t poMt during the last days of June, 18G7. 

At Ji'ffersoii itarracks, llo., where In the post and the camp of the 
itli U- S. Colored Troops a virulent epidemic of cholera, accompanied 
J a hum number of cases of simple diorrhcea in August and September 
6m. anil where many coses of acute diaTrha<a occumMl during the remain- 
f^ months of that year, a few cases of cholera occurred in July, I8G7: 

at while JefferM>n Barracks in 1867 did not suffer from an extended epi- 

4emjr. it is an ai^ured fact that a regiment of U. S. troops from that jioat 
— at which they liad been organized and from which they were equipped 
for i<y*"ice — occasioned a most disastrous outbreak of cholera on the nigh, 
ilry plains of westi-rn Kansas, and it is to this diffusiou of the epidemic of 
I**: tlisl esiwcia] attention will be directed- 

In view of the possible re-development of epidemic cholera, a system 
u( utriugent hygienic measures hod been adopted at all military poets. 
Th»t tlii»e mensures were to a great extent effectual is evident from a 
study of the Keiwrt on Epidemic Cholera and Yellow Fever during the 
Tcsr IbGT, by iht- late Surgeon ,J. J. Woodward, U. S. Army, from ivhicli 
ivmrt the following is taken: "At the majority of the pouits affectc<i it 
(rbolem) occurred first among the citizens and afterward appeared among 
the troops, but it was not always [wssilile to obtain the date of the first 
caaQ among the citizens, and hence it is not [to^ible to assert that this was 
the ianriable rule, thonjrh it is believed it was so. " This remark cannot. 
Wwerer, apply to the Kansas diffusion of 18GT, for in that year and iu 
tli^ locality aTl the facts point to the agency of troops, although the actual 
tnaqnitatioa of ncoi/niiuble cholera was not at the time known to have 
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taken place. Tlie 38th U. S. Infimtry (colored) was oi^nizeil at JefEerson 
BarracKS, Mo., early in tin? year ItiOT. Recruiting rendezvous for thi» 
regiment hiid Ijecii established in nil the lar^ cities, notably Chicago, 111. ; 
Cincinnati, Ohio: Philadolrihia, Pa.; Baltimore, Md.; iJouisyille, Ky.; 
Nashville and Mempliis, Tenn. ; Vicksburg and Jackson, Miss.; Atlanta 
and Augusta, Ga.; New Orleans, La., and St Louis. Mo. From these 
rendezvous an ag^egate of over twelve hundred (1,300) recruits, mostly- 
discharged soldiers from volunteer regiments, had been massed at regi- 
mental Headquarters at Jefferson Barracks. 

At Jefferson Barracks, during the time of occupancy by these troops, no 
case of cholera occurred, nor did a case develop until twenty -four (24) days 
after the last detachment of the 38th Infantry liad left that i)ost, but it. 
is stated by Woodward that prior to this final movement of the regiment 
" a considerable number of cases of diarrhcea occurred " among the men. 
This regiment being destined for duty in the District of Now Mexico, and 
the IndmUB on the Kansas prairies having otrened hostilithss b^ attacking 
parties of workmen along the line of the Kansas I*acific Railway, com- 
panies were sent forwarfl t« the line of tliat road, after having received 
their clothing and camp and garrison equipage from the storehouses at 
Jefferson Barracks. On March 30th Companies A and B, were sent 
forward and arrived at Fort Riley, Kansas, on the 24th, and remained at 
that post until May I3th, when they were ordered to Fort Ilarker, Kansas, 
arriving at that post on the 15th same month. Companies C, E, 
I, and Ct, left Jefferson Barracks on the 12th of May, arrived at Fort 
Ilarker on the 17th, whcro Company G tflok station (until June 5th, 
when it was marched to Fort Hayes, arriving June I.i), while the other 
Companies (C, E, and I,) marched for Fort Hayes, Kansas, where 
ihey arrived May 2Hth. Company K loft Jefferson Barracks on tho 
'Jiii of June, and arrived at Fort Riley on Juno Tith; left Fort Riley 
Jnne lOth, and arrived at Fort Hnrker Juno 22d. Companies D and F 
left Jefferson Barracks June 19th and arrived ut Fort Harker Jnne 2.ith. 
The regimental headquarters left .Jefferson Barracks June 22d and 
arrivwl at Fort Harker June 27th. Each of these movements was niado 
through St. Louis — by rail to Kansas Citv, Mo., thence by rail as far as 
the railway construction was completed, and" by mareh from the termination 
of the tnu'k to tlio military stations named. 

The first reported cholera case in Kansas during the epidemic of 18G7 
occurred in the person of a quartermaster's emiiloyoo at Fort Riley, on the 
22nd of June. Companies A and B of the 38tli Infantry had been 
on duty at Fort Riley for fifty days (50), and Company K of the same 
regiment had been for ten daj's (10) at the post, leaving there on June 
l»tb, three (3) ilays before tlie occurrence of the first cholera case. All 
these troojffl were suffering much from diarrhcsa, and companies D and 
I. in passing Fort Riley, en route for Harker, had left a number of 
men sick with diarrhcwi. (VToodwai^). The case of June 22d proved fatal 
in a few hours. Being casually at Fort Riley, I had an opportunity of 
inspecting this case. All tho characteristic symptoraa of malignant cholera 
were present, but owing to the energetic precautions of Surgeon B. J. D. 
Irwin, V. S. .\., the disease did not become epidemic. 

On the 27th of June, the headquarters 38tn Infantry with Companies 
A, B, T>. F. H and K were on duty at Fort Harker, Kansas, Companies 
.\, IJ and K being on duty in garrinon. The headquarters and Companies 
D, II and F were in camp a short distance southwest of lbs post To tho 
command in camp I was attikched as medical officer. 
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On the 2Blh of Jnne companies D and F (from the camp) left 
"btfeer on the march for New &[exico, accomjtaiiied by Assistant 

Ktieor^ McOill, U. S.A. 

'^ ^ to an interruption caused by washouts on the milroiul, tho full 
mt of tncdicnl and hospital supplies for this regiment had not been 

1 at the date of departure of tnat detachment, and Doctor McGill 
a mpplietl with all that had beeu provided for the camp of the re^- 
hcouqnftrters and the eompunies which should accompany it. 
I had ridden with the lamented McUiU to the crossing of the Smoky 
Hill rirer. a few miles distant from camp, and on returning wa« asked by 
irdne Aast. Snrgeon Ira Perry, U. 8. A., to see with him & citizen em- 
fhna by the beef contractor at Fort Harker, This man was in a " due- 
oat doae to a filthy slaughter pen about a mile south of the camp. It 
«M a cKae of cholera, and the man died within a few hours. This case was 
tbr ftivfc {oilication of cholera being nenr the command. 1'lie same even- 
tag a man of Company H in tlie camp of the 38th Infaiitrr was taken 
nh cbolora. and for lack of any means with which to treat him in camp 
hm VM sent to hospital at Fort Harker, where he died the next day. On 
the %9tb a seconn case occurred, who was also sent to hospitjJ at Fort 
Eatker, where he recovered. On the 30th a third cjxse was also sent to 
bMntal in Fort Harker, where Ite died in a few hours. On July let fivo 
dMiera cases occurred. The medical and hospital supplies for the 38th 
la&iitiy baring arrived, these men were treated in camp hospital. On 
the 3d three (3) eases occurred in camp; on the 3d four (4) cases; on the 
Ith two ('2) cases: on tho fifth one (1) case, and on the Tth one (1) case. 
nane cases were accompanied by fourteen (14) cases of painless diarrhoea. 
Of these cholera cases five (5) wore fata.1. From Juiv Tth no new cases of 
<teb*m occurred in Compnay H. In the camp o} tho 3Sth Infantry, 
tka most rigid precautionan,' mca^urea were at ouce adopted, and as far aa 
«iB poaaible the men were debarred from communication with the post. 
Tha water Bupply was broug^ht from an isolated spring two miles distant 
tram cmtnp, and the privy sinks were carefullv disinfected. All infected 
of do '■ ■ ' ■. . ■■ 



B of clothing and bedding were destroyed by fire. 
Th» fiist cholera case in Fort Harker occurred on June 29th, in the 
nenon of the child of a quartermaster's employee. This case occurred 
wflwiii boun (13) after the first cases sent from Company U had been re- 
ainA in the post hospital. The same day the mother was taken with 
cholera (the cnltd at 10 a.M., the mother at Vi u.), and the father was 
akeo with the disease the next day. The cases of mother and child were 
Ekt&l. The sjime day (June 2!lj a soldier from Company II, 3Sth Infantry 
tfv.v of the companies serving m garriaon) was admitted to post hospital 
With '"holera at *i o'clock P.M.' from these cases an epidemic ori^nated 
which WHS wtde-ppread in the mortality and mental anguish which it occa- 
*fiued. It will Ije seen that the epidemic was prectded by four distinct 
»rplo«ions of cholera, in individuals whose eases were not dependent upon 
ew-h other. The employee of tho beef contnn' tor, distant fully a mile and 
k half from the camp of the 38th Infantry; the soldier of II company in 
the camp about one-third of a mile from 'Fort Harker (June 28tu); the 
bmily of a qnart«rmaster's employee who lived over half a mile from tho 
pn«e<iing cases; and in tho soldier in B company, then in garrison at 
Fen Uarker (June --inth). 
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Thia instance of cholera outbreak has always I>een a peculiarly inter- 
esting study to me. After o^hteen yours, the scenes of anguiBbi and at 
heroic devotion to duty that I witnessed are as freah to nay mind as they 
were then. The solution to the prohleni of Its introduction is, to my 
mind, to bo found in the fact that the companies of tlie 38th regiment 
received their clothing and camp equipage at Jefleraon Barracks; that such 
articles were infected with the eliolera germ, and that when they were taken 
into constant use, from contact with them the disease waa developed in 
the regiment. That from the same contact the acute diiirrhiBa which ig 
reported to have boon so prevalent among these troops was occasioned, anl 
that owing to the hygienic precautions adopted the cholera germ contained' 
in the Hiarrhceal dejecta did not obtain any suitublo " hot-bed " in which 
the process of proUncation could bo accompliahed until Fort Harker was 
reached, where, the post being in process of construction, all sanitary 
precautions had not tieen observed; for it was reported that " the police 
of the camps was not good when cholera first made its appearance. Some 
of the company sinks were in wretched condition, and there were several 
otfensive boles about the post where slops and garbage from the kitchen 
had been thrown," ' The water in use was obtained from a spring in tlie 
bank of a creek a quarter of a mile west of the post, and was stored in 
barrels for use. 

Companies A and B had been on duty at Fort Harker for forty-three 
(43) days before the epidemic outbreak. They were in tents and were 
using cam]) furniture belonging to the post. Company K had been in 
camp six (li) days, Companies D and F had been in camp three (3j 
daj's, and the headquarters, with Company H, had been in camp two (3) 
days before the disease occurred. The regimental headquarters and com- 

Sanies K, D, F and H were in tents and usmg cam]) furniture brought from 
eSersou Barracks. 
There was a constant communication between the officers and men of 
the newly arrived troops and those who had serVEHl some time at the post. 
The newly arrived men could have, without infringement of dnty, oat«n 
with, drank from the same water, and used the same privies as were provided 
for their comrades. This accesa on the part of the men of the 3ytli Infant- 
ry, could readily liave been extended to one company of the 37th TJ. S. 
Infantry (white), occupying a building within the post limits, a company 
of the iOth U. S. Cavalry (colored), in camp near post, the camp of ouar- 
termastors' employees, several hundred in number, who were at wort in 
the conatmction of Fort Harker, and the camp of four (4) companies of 
Kansas militia who had been mustered into the U. S. service. All the cir- 
cumstances were favorable for a virulent development of cholera, and the 
results of the epidemic fearfully demonstrated ttieir prosence. 

As has already been stated, a detachment of the 38th U. S. Infantry 
marched from Fort Harker on the morning of June 28th. This detacl^. 
meiit consisted of Companies D and F, who had left Jefferson Barracks, 
Mo., June 19th, arrived at Fort Harker June 25th, and who had left 
several diarrhceal cases at Fort Kiluy as they passed that post. At the close 
of the first day^s march of this detachment a case of cholera occurred, and 
on each succeeding day until July IOth one or more cases or-curred. givimf 
a total of thirty-one (31) cases with twelve (12) deaths, the last case being 
on July 2(Sth. The mean strength of this command was !J32 men. 
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Bf tbi> dctttclimeiit choleni wua communicated to the troops serving at 
FwtlEua (.lime 39), Fort Lamed (July 3), and Fort Dodge (July T). By 
Aatit Imm cholera, the mediail corps of the army, sufferod the great Iom 
«f AxMMit Surgeon Georee M. McOill, Brevet Lieutenant- Col one I V, S. 
trm, a moet accotnpltshcu, devoted, self -sacrificing officer. On the IGth 
id July wh«n n fevr miles west of Pretty encampment, a fortified stage- 
(uboii on the overland mail-route. Mrs. !tfc(iill waa taken sick with 
ffaobn. Finding it impossible to render his wife snitable assistance wliile 
Ifat oolDmn was moving, Doct«r McGill moved his ambulance off the 
Mid, flKkbltshotl a Botitary camp, and devotedly cared for her until the 
lapaA me ov«r; then, with his own }mnds, prejiaring her Iwdy for the 
fan, onitting no |>reeaution8 which might presene it from eKtenial iu- 
jaj, or which mif^lit in case of disinterment prevent the communication 
«f tbe disease to ottic-rs, he returned to Pretty encampment, where in {>er- 
MQ be caimrintentleii ull the details of burial. Then mounting his horse, 
Wemtrnvoml to ovurtake the command; after riding some eighteen miles 
knaolili^td to dismount by the roadside a victim to the disease, and in 
> in hourx his tjartlily work was over. A purer, nobler heart is never to 
k found. 

(hi ibc lOth of Julv, the headquarters of the 3Sth Infantry with 

l'«imuiti» .\ and K took the road for New Mexico. Comimuy II, 

TiurJi \au\ buen treated In camp, and in wliich cholera seemed to 

We \xvn stamped out, was marched int« Fort Harker, and two 

aapaDiM from the cholera- infected post where they had been eon- 

Matly czpotMMl to the epidemic inHuence, although Ijoth had been com- 

wntiidT Iree from the disease, formeil the column. Before li-avine 

Fort Baiker a rigid iDS[)ection of thoso companies was made. All suspi- 

tMucMM wer« left, so that thocommitnd started with an al)so!utely clean 

•ck Kftort. &nd a most ample supply of all medical and hospital property. 

Tht oofwnsnd nnmbered two hundred and twenty (3:iO) enlisted men, 

t»dT«otBcera (l-) thirty-seven (U?) ladles, children, and servants, forlj-- 

bw (44) quarter muster's employees, and a family of ten (lu) citizens — a 

MmI ct three hiindrid and twenty-four (334) persons. On each dav's 

■Hcb grmt care vras taken to avoid all old camp-grounds. Tlte first day 

pMnd without any sickness. On the second day a case of cholera occurred 

IB k man of A, company who had acted as nurse in the cholera hospital at 

Fort Uarkvr, and when camp va» made on that day (July 31), five (5) well 

nuked csM« of cholera and four (4) of painless uiarrhiva wore reported. 

TboB OMUB were isolated as far us was practicable and a strict surveillanoe 

K Mw Um command was instituted. None of these cases proved immedi- 

I Mrir taim\. July 33, the command moved to Walnut creek and cam)>ed 

^k «a UM e««t bank, for the reason that the entire line of the western bank 

^V iwOTVnttl miloj was a ilctilcd camp-ground, having been on constant occu- 

^Bwocy bj freight trains j)as8lng to and from New Mexico. During this 

^■«ty two cholera cases occurred, neither immediately fatal. .Iidy 3;)d the 

^H will II mill was detaine<l in camp, the stream becomuig rapidly flooilcd (as 

f •(twBoiMUy occurs to urairie streams, without warning). Two new cases 

floenmd, and two of trie cases attacked on the 31st, died. The symjitoma 

«f all otlivr cases of the disease, which been considered as passing to con- 

«ihttPCO. deepened and many cases of diarrhma wore reported. At Fort 

Z>ll,Otie mile aistant, a re-development of the disease ociuirred in the per- 

wtm of the officer commanding, who died after a few hours' illness. No 

wimniiication occurred between the commands, except iu the person of 
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tho medical officer, July 34th the command was still detained in camp. ^ 
Eight (8) cases of cholera and five (5) of diarrhoea occurred. Two (2} 
caBCB died, one a man taken sick on the 23d, the other a case of the 34tn.' 
July 25th, the command crossed Walnut creek and marched to the biinlS 
of tne Arkanana river, leaving tho ordinary lino of travel several miles 
the north, taking a road which, on account of Indian hostilities, had a 
been used for nearly a year, and on which no trails or signs of camps were 
found. On leaving the camp on Walnnt creek a very malignant case oo^ 
curred in a man of Company A, who although he had not been reported 
sick, but marched out of camp in the ranks, wae dead four hours tator, 
Tho same day one cose of those attacked the previonB day died, and flvo 
(5) new cholera rjweswith fourteen (14) cases of diarrh(fia occurred. Tha' 
epidemic influence continued until the 30tli of the month, when it subsided 
with tho exception of an isolated non-fa(jil case which occurred August 
10th. 

It can be confidently asserted that this command was in no way re- 
sponsible for any cholera diffusion after the line of march from Fort Harker 
was taken up. The moving hospital consisted of a fully equipped Auten- 
rieth medical wagon, a very abundant supply of disinfectants, stimulants 
and hospital stores, a full supply of hospital tents, three ambulances and 
several army wagons. A close watch was kept over all individuals in tb«; 
command. Every case of diarrhoea was promptly discovered and actjvelj' 
treated. No man suffering from diarrhtea in any form was permitted to 
continue in ranks, but was placed, at once in an ambulance or wagon. Otf 
some days' march nearly the entire command was thus transported. A 
sanitary detail marching in rear of column prevented straggling. Anyone 
compelled by necessity to fall out of line was taken under observation and 
his excreta was inspected by an intelligent assistant, who saw that tlie de- 
jecta were properly disinfected and covered with fresh ewrth before it was 
abandoned. The march of each day was over before the heat became 
groat; frequent halts for rest were made. Drinking water was taken from 
the Arkansas river — at that point a clear, swift-flowing stream. I And it 
recorded in my note-book of this time: '"' The effect of remaining in camp 
was evidently so pernicious to the morale of tho command that it was de- 
cided to move camp each davi if enabled to make only a few miles. It is 
a noticeable fact that while ^ilv inarches were made, even in the unvary- 
ing scenery of tho Arkansas valley, the morale of tJie entire command was 
unaffected; but, on the other hand, one day of rest, or even the prospect^ 
of remaining twenty-four hours in camp developed cases of choleraphobia."' 

The hospital camp was each day pitched to the leeward and at a suffl- 
cient distance from the camp of the troops. In this camp narrow pits 
were dug to receive the excreta and the water used in cleaning, everything 
before being emptied into these pits was thoroughly disinfected with car- 
bolic acid, and after each use covered with fresh earth. All soiled articles 
of clothing or bedding were destroyed by fire. Before leaving a camp each 
pit was again disinfected by strong acid solutions and filled to the surface 
with fresh earth. The ambulances and wagons used in transporting the 
sick were daily cleaned and disinfected. Similar precautions were adopted 
in the main camp, where the men were kept under constant and close 
supervision by the company officers. 

No communication was permitted between this command and any posts 
or stations along the line of march, save in the jiorsons of the m«lical 
officer and quartermaster. In ea^h instance the line of march diveiged 
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the poet at letist two (2) miles diataTit, miil in no inslariei' 

vwBfsaip made neurer nny post in a lees distance than three (3) miles. 
Aft*r (.-roaeing the Arkansas river ami reaching the territory of New Mexico 
kstanntiiie camp was made for two weeks before marching into Fort 
(Jwm oo Augast 31st. 

Anrmg the enlisttMl men of this comimmd, fortv-six {4fJ) cholera cases 
wHk Mrrenteen (17) deaths occurred. One (1) fatal case occurred among 
(k qnartemiAeler'B teamstcra. Three (H) oases with two (2) deaths uc- 
eamd in the fitmitr of citizens, and one (1) non-fatal case occurred in an 
deer's famiW, making a total of fifty-<ine (51) cases with twenty (2U) 

\o frn of cholera occurred among the hospital att4>ndantB or drivers 

li bupital wagons or ambulances. The last cholera death among the 

^ M M M •ccomtanying the command was on July 30th. The last cholera 

kmA mxnong llie troops of this command occurred on July 2!)th. Tlio 

Ugt-MT -IcTi'loptMl cose among the troop was on July 2iSth. The last case 

■■ r:tiru eommand was an isolated non-fatal case August 10th. 

1 ' ' riii>v«mentsof Companies D and F and of Companies A and K have 

■ ■ . I. uocounled for. It has been 8hown that these com)Wnies left 

■ ;! irk'-r at dates nearly a month apart, and that it was by the first of 

T.nhments that epidemic cholera was distributed to military sta- 

. thr line of march. It is interesting to observe the effiH't of the 

. [itri of the otlier companies of this regiment. Companies 13 and 

! !i>-'i at Fort Harker until after the subsidence of the upidemic. 

■ rvmembcred that II company had been moved from camp, in 

■ [ji'l mulergone a thorough system of disinfection, to the garrison 

■ iUirker when the regimental headquarters moved from that post. 

. : . rward informed by the captain of the company that no caws of 

p. ■■■urred among hie men after the 7th of July. The remaining 

: [ I j lauios of this regiment C, E, G, and I. were on duty from the Srith 

:ii Fort Hayes, Kansas, where on July 11th cholera occurred 

_ 1 li,-m. Tliis outbreak was, however, preceded by the death of a 

>i Ik. bad just arrived from Salina, whither the cholera liad been 

fr.iin Fort Ilarker. Dnriug J-uly and August the disease was 

\ :.» the colored troops, but on the 1st of September the white 

..-re infectwl. From Fort Hayes and FoH Harker cholera waa 

Sv the movements of troops to Downer's Station, Grinnetl 

_- Alonumeut Station, and Fort Wallace; and by the movements 

• tiijiany of the lOthU. S. Cavalry cholera was carried into eamiw 

. .ii's Crei-k and on the Little Arkansas river. From these troojB;, 

. -i <.f Ihe ;kl, 5th and 37th Infantrj-, and the 7th U. S. Cavalry, 

. .-ni-iiifi-cted. 

-iM-trial epidemic which followed the arrival of the comimnies of 
, r. 8. Infantry at Fort Harker, lasted during tlie months of July, 
: . s.'|>tt-mbfr and the earlv days of October, and was distributed 
- wi i. Ill- t-ntirf western portion of the State of Kausas. 

The epwh-mio of cholera which broke out in June, 1807, among the 
^[grmj and Inilians around Fort (iibson, spread to Company D, lOtb U. 8. 
CM*»iry, »nd was by tliem in July carried to Fort Arbuckle, where a mild 
eadnnie occurrtnl. Early in the month of July, two companies of the 
*ch V. jv Infanlry, en route from Fort Smith to Fort Arbuckle, passed 
trfcT the rcMwi and' wrhnps u«'d the camp-grounds that Imd been used bv 
D injop, lUlh Cavalry (the existence of cholera being unKnown to tnem> 
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July 14th a Bevere epidemic occurred among them, and in a command of 
one hundred and twenty-nine {12!t) oflioere and men, forty (40) cholera 
cases with Bixteen (16) deatlis occurred. 

On the 2l8t of August, 18C7, a fatal case of cliolera occurred on Got- 
emor'B Island, New "i ork harbor, in the person of a recruit who liad been 
received the evening previous from St. Ijouis, Mo. In the detachment 
to which this man belonged one fatal case had occurred after the recruit 
had left St Louis, and the man attacked after reaching Governor's Inland 
had been in attendance u]>on him. Ho additional cases occurred on Gov- 
ernor's Island until August 31st, when ten (10) new cases occurred, the 
fii-st four (4) being in porsona of recruits who had been received August 
2Hth from Now York City, Jersey Citf and Philadelphia. At this station 
during the months of August and September thirty-five (35) cases of 
cholera with eighteen (IH) deaths occurred, 

At Fort Wood, Bedloe's Island, the first fatal case of cholera occnrred 
August 25th in the person of a St, Louis recruit, who liad been in contact 
with the cases on Governor's Island. During August and September tvn 
(10) cholera cases with four (4) deaths occurred. In tlie movements of 
recruits from these depots to their regiments seveml isolated cases occnrred 
at various points, but no diffusion of the disease occurred. Ono fatal case 
wae reported at Plattshurg Barracks, N. Y., in person of a man who had 
contracted the disease on Governor's Island. 

On the 33d of November a detachment of recruits numbering three 
hundred and ninety-eight (3!)8) sailed from New York harbor on the 
steamer Raleigh, en route for Galveston, Texas, via New Orleans, La> On 
the 30th of November a second detachment numbering five hundred and 
nine {.t09) recruits sailed from New York harbor, for Austin and San An- 
tonio, Texas, via Now Orleans. 

The steamer Raleigh reached New Orleans December 3d; no sickneea 
on board. The troops destined for Texas were detained on board on 
account of the prevalence of cholera in the city; and on the 3d, having 
been transferred to the steamer W. G. Hewos, sailed for Galveston. De- 
cember 6th, the Hewes arrived at Galveston having on board a number of 
cases of diarrhoaa having rice-water distrliarges, one case progressing to 
collapse, but none had died. The troops were disembarked and placud 
in camp: but owing to bad weather, on December SIth they were trans- 
ferred to the barracks of the lith U. S. Infantry. 

On December 11th the detachment of recruits who had left New York 
harbor November 30ch. arrived at Galveston, after having been dotaiaol 
one day at New Orleans, (prohahly Dec. 7th or 8th). In this detachment 
one cholera death had occurred before reaching Galveston. After re- 
miiining one day at Galveston, they sailed for Indianola, Texas, leaving a 
number of cholera-sick, .\mong these men tliirteen (13) cases with two 
(2) deaths occurred at Indianola. where the disease did not spread to other 
troops. At Galveston, cholera was carried to Hempstead, Texas, and from 
Indianola to camp near Austin, but the epidemic was of a mild type. 

From New Orleans the epidemic of cholera affected slightly the garrison 
of Jackson llarracks; it was carried to Fort Jackson, Miss., Vidalia, I^.. 
\'icksbnrg, Miss., Madison, Ark., but owing to the stringent hygienic 
measures that had been adopted at thoxe places in view of the approach 
of vellow fever, no extended epidemic occurred. 
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CHAPTER XVI. 

THE EPIDEMIC OF 1878 IN THE UNITED STATES ABMY. 

^ Taacholcn* epidemic of 1873 in the United States hat! but slight effect 
B troops serving within the limits of the epidemic inflnence. This 
" -a^ confined to. hut prevailed throughout, the vallcj of the Mia- 
t it« tributjiriea. The eurly cases occurred in the citj' of New 
From that city tht; disease was carried northward. Again wlto 
tmers the active porters in the epidemic diffusion. Cholera hc- 
_! epi<lenuc at all points attacked, although it assumed a pandemic 
a at onoe. During the entire season of epidemic influence tfte diaeiiso 
■ pnrcrDed by the same well-defined luwstnat had iK'en presenti^d by all 
r demonstrations, and the fact that the disejiso did not assume its ac- 
ned epidemic violence in the larger cities, and that its most mnUg- 
1 demotut rations were confined to small country towns and villages, is 
■ due to the fact that the larger cities were protected by energetic 
h boards assisted by the active cooperation of municipal authorities, 
e in tbe small country towns the most culpable negligence was shown. 
, many of the cholera-infected points. United Stetca troops were 
"* ■ t it was only at Monroe, La., Nashville and Chattanooga, 
later and Lebanon. Kv.. St. Louis Barracks, Mo., and Deii- 
,t any epidemic influence was observed. In no way dur- 

_ c was cholera spread by movements of troops; but, in 

r instance in which it occurrwl among them the cases were traced to 

% confcocL with cholera-infected citizens living near their quarters. 

In thi« epidemic the efficiency of active hygienic measures and a strict 

Rcan of non -intercourse {which can be most perfectly accomplished in a 

flitary command) combined with a radical stamping out of the disease 

Wfver it mav occur, was fully demonstrated. 

} in April, 18T3, a large bodv of Tennessee convicts employed as 
tn the line of Memphis and E^ucah raUroad were attackeil by 
1 tbeir camp about twenty (20) miles out of the city of Memphis, 
Hll of Kay following the disease continuing, although compara- 
t few deaths had occurred, the State authorities removeti the 
> from tbeir camp to the State Penitentiary at Nashville, and 
ntV'fite convicts, the entire party suffering "from diarrhaa, cophui 
matrry ttenU. accompanied in vert/ manff avtes Kith natiMn and MtniHng." ' 
veT« nweired in the prison, then containing three hundred and fifty (350) 
h(slthy prisoners. I-nr the nwilt of this imporljition of cholera the reader 
i rwfprrr«l to my narrutive of the {'liolera Lpidemic of 1S71. 
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On the 22d of May cholera escaped from the penitentiary and seized 
iij)()u the boHutiful city of Nashville, where to July Ist, according to the 
statistics of Dr. \V. K. Bowling, no less tlian six hundred and forty-seven 
(()4r) deaths occurred. Ash Barracks, situated on the northern suburb of 
the (Mty, was garrisoned by the IGth IJ. S. Infantry, and as the epidemic 
ussunied such grave proportions, the troops were moved from the barracks 
to a camp at White Creek Springs, twelve miles from the city. All com- 
niunieation between the camp and Nashville, with the exception of one re- 
liublo twimster who could be depended on to obey all instructions, was 
alMiudoneil.* A detachment consisting of one officer and eight enlisted 
men remained as a guard at Ash Barracks. The family of the officer, 
thinking that in the empty barracks they would be pnerfectly isolated, in- 
sisted unon remaining with him. At the camp no epidemic influence was 
observea. At Ash iSirraeks a cholera death occurred in the familv of the 
officer, and four non-fatal cases occurred among the enlisted men. 

To C'hatlanooga, Tennessee, cholera was carried from Nashville soon 
after the disease became epidemic in the latter city, by employees on the 
Nashville and Chattiwiooga Railroad. The first local case occurred in the 
proprietress of a railroad boarding-house. On June 20th the disease was 
nii>ully spreiuling through the city. Two companies of the 2d U. S. 
Infantry were stationinl in barracks on the southeastern side of the city. 
One fatal case occurreil in the command. It being im^wssible to find 
a suitable camp ground, on the recommendation of the medical officer, 
Asst. Surgeon Cluirles Styer, U. S. Army, " that the morals and hygienic 
condition of the command could be better preserved in the barracks than 
at an ex]H>seii camp,'' it Wiis determined to remiiin in g:\rrison. Every 
Siuiitary precaution was mlopteil to prevent intnxluction of the disease, and 
although one fatal cjise did ixvur. the germs were stampeil out and no 
other c;iA»s followed the introiluction. Dr. Styer. in his report, make^ the 
following statement: '* During the epidemiel so far as my recommenda- 
tion went, the soldiers and officers and their families useil such mature 
vegetables and fruits as could be obtained and properly prepared for the 
table in lil>eral though not excessive quantity certain of- 
ficers who ci>uld not free themselves from the' influence of former teach- 
ings", confineil their diet to ham and eg2:s, coffee, bread, and so on, and 
Wfon^ the diarrluvii sciire liad subsidetL^d considerable trouble chiefly 
frv>m diarrho^ in different members of their families;.'' 

At Lancaster, Kentucky, on August lOth. a man. Bewley, who had 
nvontl\ arriveii from a cholera-infected district in the State of" Tennessee, 
A\*j\s taken with cholera at the house of a friend, where after a lingering 
illness, pres^niting all the phenomena of a prv>longeil attack, he died on 
tlie twelfth iby. " The excreta of this c:ise were not disinfected, but were 
thrvnvn uiH>n the grvumd in rear oT dirty outhouses^ August 14th a 
noi:rv> who nursinl IVwlev. and on Auiru^^ I'l'th, the father-in-law of Bewley, 
di^nl of cholera, and a malignant epidemic was instituted. The man 
f|>»ni Tennesstv livt\l until August 2\\l, and his death was precedeil by 
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irnT»l t" the hnman orgnnism with fatal effect. After Bewley'e dt-ntli, 
Aumurt 2'3d, the family left the house and tlie room in which the death 
..rnm-il rvnuiined closed until September 30th, when it waa opened and 
^.<xaj>u»l by an oKl lady, in whose person cholera waa rapidly developed 
»a'l »hr speedily died. 

One comnany of the lOth Infantry was doing garrison duty at Lancas- 
'.r-i: the troo|w were camped on high ground eaat of and immediately iid- 
juuninjr the town. August '2'-\A the company drummer and his wife, wlio 
l.nii in the rear of the captain's quartore outside of the limits of the camp, 
»rr- taki'D with eholeru within an hour of ouch other and both died within 
i»--':>e hours. The clothing of this couple liad been wash fd by a nogro 
»i.nmi who lired in the infected district, and only a few hours before they 
tr-r^ jiui-ked the clothing had been returned to the owners. Aflguat 
;7;h a MtliUer was taken with cholera and died within twenty-four hours, 
iL i :h>- iifxt day his comrade who occupied the same tent and xk-pt in the 
^jTtp hiink al^ died. One of those men had nursed and assisted in 
rT>;-iriii;i for burial the bodiea of the soldier and hia wife who had died 
'•'J ih'.' :'M. The other was known to have frequented negro cabins in 
±1- iTif'^-lt-J districts. 

A'i^nrt 30lh the troops were moved to a new camp ground two miles 
!-iini D'wTi. At this camp one cholera case occurred soon after the re- 
X iTil. l-ut recovered. 

At IjcVianon. Kv., the epidemic of 1873 was preceded by the oecur- 
, 7ti»v of M'VL-nil tJ'cniin^'ly iBolated cases. July 19, a fatal case occurred 
in > no^n"" "'ho h.i'l (■"ijn- from an infected house in Taylor county, Ky. 
Aoini--' 1 1 1 h, a n>.-^ni'ss. iiiso from the infootod district in Taylor county, 
c*il. anil frfitii tli:it ditto to the 18th several suspiciouB cases weni knowTi 
-.- to-. •- ■>-curri'd. From August 18 to the 2rith five (5) seemingly isolated 
_:i»-i).iurrpil. hot all these cases with one exception resided u|xin or near 
1 .cmil clrcam which formed a drain for the town. Disinfectants wore 
rtnii.-kej in none of these cases. The excreta were thrown into or on the 
U-rik of the drain, which was at that time almost dry. Upon the banks 
'.' thif small stream and in the immediate vicinitv of the houses in which 
■■1* i>r«4<ciliiig eases had occurred, was a towu well. 

Tbi' iiariou County Fair, which commenced August Sfith, was held 
sTfn Iiizh and uuwatered ground. Water from the indicated well was 
-■T^TCTt-l ill carta and wagons to the fair ground. August 26th the 
wxwr in the well was low, August iJTth a violent raini'torm deluged the 
'"-nntrv, lUid tliis well, from surface washing, waa filled to overflowing. 
Iicrini" AoeostSSth and 'JOth the attendance upon the fair was large. 
A'j^uTit 30th« cholera eiplosion occurred, and was at tiret confined ex- 
T ri-.vely to those who had been in attendance ujion the fair. In all 
• ■ari'-rs of the town of I>;lKinon, in the most isolated portions of thesur- 
p an- hug counties, cases of cholera occurred with surprising rapidity. 

ttni' eompany of the ICth U, S, Infantry was doing garrison duty in 
til.' town, Thpy were in comfortable barracks on high ground, and were 
nfiplnnl with water fn)m a well which, fortunately, was so situated as tolw 
■•-■i.in-i »UBtiieion, As the command was in most admirable sanitary con- 
•liii<7D. and as cholera was so extensively diiTused over Marion county. 
Ml advanUve could be obtained by moving these troops. They therefore 
' d in barracks. Hut one ease of cholera oeenrrcd in the command, 
1 in the pcnon of a married soldier who had been permitt«<l to 
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live with his family in the town. No case occurred within the limits of 
the barracks. 

On the last of May, 1873, a case of cholera was reported among the 
troops at Monroe, La. , and in June another case was reported at the same 
post; both of these cases terminated fatally. No cases occurred at Jackson 
Barracks, or at the garrison near the city of Jackson, Miss., although 
cholera was epidemic among the citizens of New Orleans and Jackson. 

At the Cavalry Depot, St. Louis Barracks, one case of cholera occurred 
July 14th, in a recruit who had recently joined, and who died after an ill- 
ness of about ten hours. Every precaution was taken by Surgeon B. A. 
Clements, U. S. A., owing to which no other cases occurred, although a 
marked tendency to choleraic diarrhoea manifested itself. The narrative of 
the cholera epidemic of 1873 contains a statement of the sanitary precau- 
tions adopted, and as those portions of the city of St. Louis contiguous 
to the barracks were cholera-infected, the escape of the troops from the 
epidemic is surely owing to the precautions adopted by Dr. Clements. 

But one cholera case was reported in 1873 among the troops serving 
in Texas, and that one was in the person of a man of the 11th U. S. In- 
fantry while on escort duty from Fort Griffin at Denison, where the epi- 
demic existed in some violence. 

The authorities upon which this history has been written, are: 

1. A Statistical Report on the Sickness and Mortality in the Army of the 
United States, prepared under the direction of Thomas Lawson, M.D., Surgeon- 
Geneml, Washington, 1840, and whicli embraces a period of twenty years from 
January, 1819, to January, 1839. 

2. A Statistical Renort on the Sickness and Mortality in the Army of the 
United States, preparea under the direction of Brevet Brigadier-Greneral Thomaa 
Lawson, Surgeon-beneral, by Richard H. Coolidge, M.D., Asst. Surgeon, U. S. A. 
Washington, 1856, and which embraces a period of sixteen years from January, 
1839, to January', 1^55. 

3. A Statistical Report on the Sickness and Mortality in the Army of the 
United States, prepared under the direction of Brevet Brigadier-Greneral ThomaA 
Lawson, Surgeon-General, by Richard H. Coolidge, M. D., Asst. Surgeon, U. S. A., 
Washington, 1860, and which embraces a period of five years from January, 1855, 
to January, i860. 

4. Circular No. 5, War Department, S. G. O., Washington, May 4, 1867. Re- 

gort on Epidemic Cholera in tiie Array of the United States during the year 1866. 
iy Brevet Lieut. -Col. J. J. Woodward, Asst. Surgeon U. S. A., Washington, 1867. 

5. Circular No. 1, War Dept., S. G. O., Washington, June 10, 1868. Report on 
Epidemic Cholera and Yellow Fever in the Army of the United States dunng the, 
vear 1867, by Brevet Lieut, -Col. J. J. Woodward, Asst. Surgeon, U. S. A., Wash- 
ington, 1868. 

6. Report on Cholera Epidemic of 1878 in the United States, by Ely McClellan, 
M.D., Asst. Surgeon, U. S. A., Washington, 1875. 
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CHAPTER XVII. 

CHOLERA ON SHIPBOARD.' 

! oocnrrence of epidemic cholera on board vessels in the TJ, S. 
tm been so infrequent and the preventive means have been 60 auc- 
T applied, that tlie details of such outbreaks are maiger. 
UiMd Director A. C. fiorgas reports that in January 1859, while 
i off Manila, in the East Indies, on hoard the IT. S. S. Oermantown, 
1 oatbnok of cholera occurred. Three cases made their appearance. 
TIk ftnt and second cases died, the third one recovered, treatment having 
Wn sacoeMsftilly applied during the premonitory diarrhtsal phenomena. 
Cfaolem existed on ehorc at the time, and the three patients had been on lib- 
«t%. Attention was at once directed to all cases in which diarrhceal 
fbnonicna were present, and the groatcat care was taken in ^'tting rid of 
ibe excreta, and in the destruction of all bedding and clotlung belonging 
" * 9 patientB, 

T. (torgaa also reports that in March and April, 1867, while at Monte- 
, 8. A., on board tlie V. S, S. Jlrooklyn, one case occurred, not fatal. 
am existed on shore and there bad been communication with the 
tby llie patient. The Brooklyn went to sea. The usual preventive 
" i were enforced, and no further cases occurred, 

sl Director Thomas J. Turner reports that in October, 1867, at 
/ Yard, Philadelphia, on board the U. S. S. Potomac, an outbreak 
mic cholera occurred. The officers and crew of the Potomac aggre- 
fMed 30(> men. There were 65 cases of the disease with :3'^ deaths. No cases 
rf cholera were known to exist on shore in the city of Philadelphia, either 
hrfte«, at the time, or afterward. The origin of the dieea»> is ascribed 
IB tbe Qfie of the Delaware river water, and the position of the vessel in 
tbe river a &bort distance from the outlet of a mam sewer lends credence 
to this sapposition. The measures used to prevent the spread were as 
folkrw: 1. Stopping at once the nso of the nver water for all purposes. * 
t. laola^ii of all those affected with the disease. 3. Prompt attention to 
aB fw<i jireBenting any diarrh<i>al phenomena. 4. The immetliate removal 
of all wjcctaand dejecta. 5, Frcf ventilation, cleanliness and dryness of 
tfae mael. 6. Tbe free use of limewash. carbolic acid and ferric snl- 
pfaate in eolation. Tbe epidemic van ended within (lO hours from its 
•atbceak. Its arrest was attributed to the prompt measures instituted liy 
this olBcor and their military enforcement. 

T>r. Turner formulated for tlie use of the National Board of Health 
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(and his suggestions were published in the Sanitarian for June, 1883), 
preventive measures to be applied to vessels in the event of an outbreaJc 
of cholera at sea: 

" Cholera at sea — Isolate the patient, receive all the dejecta in receptacles 
partially filled with sea- water, or, if in a steamer, in such receptacles partially 
lillf^d with fresh coal ashes fi*om the fire-room, and then throw the mass over- 
board. The ashes contain iron salts, and in so far as the iron salts are present^ 
are more or less disinfectant. Burn all clothing, bedding or like articles soiled by 
any of tlie electa. Bury overboard, and early. If the decks should be soiled witn 
the ejecta, lime wash, and afterward scrape, and bum the scrapings. Inspect the 
water supply. Boil all used for drinking or culinarj' purposes. Use aistilled 
water if practicable. Inspect food and cooking. Inspect all passengers and crew 
to discover symptoms or premonitory diarrhoeal pnenomcna. More than one 
movement of the bowels per diem, under the circumstances, to be regarded as 
suspicious, and the person so affected kept under observation. The personal 
cleanliness of all hands to be insisted upon. The use of the cholera belt of flan- 
nel to be enforced. The cleanliness, dryness and ventilation of all inliabited 
apartments to be secured." 

In the years 1877-78-79, during the prevalence of epidemic cholera 
at numerous ports on the Asiatic sfiition, no cases occurred on any of the 
vessels composing the U. S. Squadron on that station, and there was a 
notable decrease of all diseases of the alimentary system attended with flux. 
This freedom from such disease movement is ascribed to the use of dis- 
tilled water for all purposes on board the vessels on the station. It 
must be observed that the distilled water used on naval vessels is obtained 
by the distillation of sea- water. No water from the shore should be used 
on vessels provided with a distilling apparatus, and if necessity reouires 
the use of water from shore, such water should be boiled, filterea and 
then aerated. This, with the preservation of perfect dryness and cleanli- 
ness of the vessel, affords the best means of protection. 

The medical records of the U. S. S. Lackawanna report the appear- 
ance of cholera on board that vessel while at Calcutta in December, 
1872, which was ascribed to the use of bad water. There were 5 cases 
and 2 deaths. The disease existed in the city at the time, and on the 
banks of the Ganges and Hoogly rivers. The prompt departure of the 
vessel, with isolation of the sick, and the usual measures of cleanlmess and 
disinfection, terminated the outbreak on board. 

Surgeon M. L. Ruth, U. S. Na^^, reports from memory an outbreak 
of cholera on the passenger ship Florida, on her voyage from Havre to 
New York in the fall of 1866. The Florida, a screw steamer of about 
3,000 tons, left Ha^Te during the latter part of October, of the year men- 
tioned, with a passenger list, including crew and officers, approximating 
GOO souls. After six days at sea epidemic cholera appeared. There were 
157 cases with 45 deaths. The disease exhausted itself within twelve days. 
No cases of cholera were known to exist at Havre at the time of departure. 
The ship was overcrowded. Water in the tanks that were opened on the 
fifth day luid been submerged in the tanks, and had also been taken from 
an infected source, as was afterward demonstrated. It was bad and 
brackish. 

The sailing ship Mercury, which left Havre a day or two subse- 
quent to the Florida, and whose tanks had been filled from the same 
source, had cholera appear when six days out, with, it was stated, thirtjr 
deaths. As the Florida's tiinks had been filled six weeks before those of 
the Mercury, and as no cases were known to exist at Havre previous to 
the sailing of these ships, Dr. Ruth infers that perhaps from forty to 
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fifty (tsys ia the time neceeeary for the deTelojiment of the cliolera germ 
It wMtr^. MipcebUlv as it appears that in a few days after the departure of 
itesr dbiiM ebolers appeared at Ihirre. 

On board the Florida there was no diatOling apjmmtus, and when 
Dt Entli took charge, coincident with the isolation of the mck, as far as 
pnrticaible the further use of water from the tanks was arrested, and only 
■fttir boiling, filtration, aeration and mixing with red wine, was it allowed 
lt> b« osmL Attention was paid to the checking of the premoaitorj' diar- 
tina. No cabin passengeni were attacked. The dead were buried mth- 
«t delay. After beginning the use of the filtered and boiled water the 
&w»p abated. 

Dr. Buth reports that in the late cruise of the Essex around the 
•arid tbe use of distilled water appears to have secured almost complete 
OMopdoii from all forms of bowel disturbance. 

Cholera appeared on board the U, S. S. Frolic, at Cherbourg, 

F^aacv, October IGth IHOG: 7 cases occurred, with 5 duaths. among men 

«1» had b«M>n on shore. The crew consisted of IIG persons. October 

' SCtfa the ack were transferred to the hospital shij} Fort. The Frolic 

■^la fomigstvd hy burning snlphor. and no more cases occarred. 

The iw^Tit statistical reports of the health of the British navy (1883) 

r amilju- experiences to our own. Their vessela on the East India 

I bare been attacked by cholera from the use of bad water by the 

" 1 shore. The Espoir had 8 cases with 5 deaths at Foochow, 

"The men who were attacked had partaken of lemonade made 

Cbinsmen. tbe water for which was drawu from a well in the most 

I part of the city." The vessel proceeded to Hong Kong without 

er cases appearing, and was thoroughly disinfected there. 

Firing Fish gunboat had 7 cases "with 2 deaths at Chefoo, 

, where flie crew were on shore on liberty. Tlie vessel put to sea, 

» cleansed and fumigated with tbe result apparently of ending tlio 

bot ou reaching the Corea, two more cases occurred. The crew 

an landed on a barren island, under tents, uutil a more thorough 

^ of the vessel was had and sulphur was burned in the hold and 

DBS below. No more cases occurred. 

^ With cholera, prevatlin)::, as it did, in Chefoo, when the habits of tlie natives 

awa, it ia not difficult to trace the cause of tlie outbreuk. The vegetables 

for the use of the to wu, among which are lettuce. c«bbuees and pumpkins. 

attad with the frrth neereta of the tnhabttantt diluteil with water; and 

wd is made, and tbe milk, which is -very plentiful, adulterated, with the 

(rata 'one of the worst' wells ia this fllthy town. To tlie milk the medital 

qwciaUy Attributes the diseasei both the meo who died of cholera were ex- 

~ ~ "^ l"?)^ ■»■"' drinkers, and all the wardroom officers, who also drank 

'. HiSered from diarrhceo." 

w following sanitary precautions in regard to cholera were established 

• British Admiralty, August % ISdij: 

Itov appeals to be little doubt in the present state of knowledge with re- 
» tliia okeaee, and hope of successfully combating it ia very much limited 
kriWst stage, that of the premoaitory diarrhces; and it is to the fact that 
• Taielr pratent themselves to the medical officers until that stage is past, 
e great mortality it occasions is attributable. As no amoimt of expenence 
part uf tlie men themselves, and no advice jj^ven them, appears to be of any 

_B imiaang them to present themselves at aii earUer period, it will be aeces- 

o iaatitillc such measures as may permit of a daily knowledge of the general 
■JU) of ttic individiuki tnenibers of the ship's rompaay, and of tlie men 
L. bring obtained. For tliis purpose my Lords direct— 
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'' 1. That the petty officers of messes he desired to exercise an unohtmsiye 
watchfulness over the men composing their messes; that they report to the medi- 
cal officer any man whom they may know, or have reason to suspect* to be laboring 
under diarrhoea, or who may apjpear to be in ill-health; and that it be impressed 
upon them that by evincing an intelligent interest in this direction they will do 
much to prevent any outbreak of cholera on board. 

** 2. Once dailv, at least, at a time when the majority of the men are in their 
messes, a medical officer shall go round the different mess-decks and ascertain 
from iike petty officers of messes whether there is any one requiring his attention. 

"8. Tne officers of divisions, when insnecting their men, shall take notice of 
any man who mav appear to be in ill health, and shall cause him to be at once 
taken to the sick-bay and reported to the suigeon. 

'* 4. Twice daily, at least, the head shutes, as well as the shutes of the different 
water-closets in the ship which are much used, shall be washed down with a solu- 
tion of chloride of zinc, in the proportion of one part of Burnett's solution of 
chloride of zinc to thirty of water, or chloride of lime may be freely used instead, 
and instructions shall be ^ven to the captain of the head to report to the sui^geon 
any man who, from making repeated use of it, may be suspected to be laboring 
under diarrhoea. 

*' 5. Should cholera have established itself on board any ship, the utmost care 
is to be taken that the choleraic discharges, whether from the stomach or bowels, 
are largely mixed with the solution of the chloride of zinc or some other disinfect>- 
ant before they are thrown away, and that any clothing or bedding contaminated 
with the discharges be destroyea. 
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CHAPTER XVIIT. 

GENERAL REMARKS AJTO SOME LEADLNO THEORIES ON THE 
NATURE OF CHOLERA. 

Is attempting to eot forth tho cansation of cholera in as complete and 
tory a manner as is compatible with our actual knowledge of tho 

, it will not bo possible to avoid entering into the land of theory 

B spectUatiotL. There is probnbly no other disease the etiology' of which 
I been, and eontiiini'd to be, so much in dispute as that of cholera. 
d discQEEions and prolonged controversies concerning its eaeential 
i hare, indeed, marked the hiBtory of the discuBe from its first ap- 
ice among us. At the present day the vast majority of comjwtoiit 
B ■SJ'ce that Asiatic cholera must have a special and distinct exciting 
Ordinary agencies, general, local and individual, without the 
m of this nltimate and essential sometliing. are utterly inadcouate 
I prodoce it. In other words, Asiatic cholera is always the result of 
"" ! infection. And from recent inquiries it seems probable that the 
s of the infection are certain particular micro-organisms discovered 
^Kaich. and now generally known by the name of comma-bacilli. It 
St be woU to admit at the outset that unless we accept Koch's theory, 
t cpectal and eescntial exciting cause of epidemic cholera is still un- 
*— But before presenting an account of the German mycologist's 
, irhich assumes the micro-pamsitic origin of the disease, it will 
■ both ictereeting and instructive to review some of the leading theories 
■t have been advanced re^rding the nature of cholera.' 

The Water-Miasm Theory of Bayer.— In 1832, M. Bayer' pro- 
nadisd a theorv tracing tho disease to a miasm which was containoa in 
t wmter of tardy rivers and boggy pools. These pools and marshes lib- 
the miasm during the evaporation of water; the miasm then be- 
1 mixed with the atmosphere, and thus prodnces the disease. 
In coimtries surroundetl by mountains and abounding in lakes and 
jtwe, Bayer aaecrts that cholera prevails most severely. On the other 
I isooantriee through which Btreama pass with some rapidity, where no 

' It !• a« usneconaiy nd it would be iiniirolltable to examine critically nil the 
ItttiiA) of etiolQ^i-al views on cholera that have at one time or anutlicr coai- 
iririil the attention of the prorcssion, nor has it been deemed advisable to entrr 
> an rlaborate discussion of all those doctrines which are here reproducoil. 
■otkmwithmoetof tlieni, however, sufflcienteomnient will be made to fully 
t llw reader with the estimation placed by the editor upon them. The 
■ of a few writers will bo quite briefly summarised without comment, llie 
t^agftd course, at liberty t« draw his own conclusions. On tlie other huiiit . 
in of Miine authors will receive very ample attention. 
»s Journal of State Medicine for 1£^ (Macnamara). 
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stagnant watere are found, and whfire the foundation is rocky and tlie soil 
sandy, cholera has not made much impreBsion. 

The power of the infectious matter evolved from the water with which 
it had combined is increased by the admixture of marsh niiaams. So 
that, according to Bayer, the water of rivers will carry the matter in thia 
compound atate, and evolve it in different quantity and varying degreea 
of intensity, according to the activity of the powers causing its {Ssengage- 
ment. 

The theory of Bayer rests on aasnmptiona and not facts. It has been 
discarded as untenable. Nevertheless it shows that contaminated water 
was early recognized as an active agt^nt in the dissemination and projiaga- 
tion of cholera. 

The Fermentation Theory. — An etiological doctrine frequently 
advanced may be called the old fermentation theory. According to this 
the action of the cholera poison is similar to the fermentative process. 
The germ of the disease is not in itself active. It must first undergo a 
change in which gaaeous by-products, the true poison, are evolved. Thia 
process was assumed to occur in the ground, in such places as presented 
suitable conditions, and where a mixture of tJie " cholera principle" with 
the peculiar "soil principle" could be effected. It was compared to alcoholic 
fermentation, in which an indifferent fluid containing sngur is changed 
into alcohol through the action of a ferment. A catalytic force was sup- 
jmsed to be the agent causing such changes. The fungi of fermentation 
were unknown at tliat time, and hence this theory was a very ingenious 
hypothesis, lacking the support of actual knowledge concerning the true 
nature of fermentation. As will appear further on, Pettenkofer, even to 
the present day, upholds a theory that bears a decided resemblance to this 
old fermentation doctrine. 

The Excrementitious-Poison Theory of Snow.'— In 1849 Dr. J. 
Snow asserted that the jMison of cholera being swallowed acta directly on the 
intestinal mucous membrane. At the same time it is reproduced within 
the body and passes out, much increased in quantity, with the discharges. 
Afterward these discharges, chiefly by becoming mixed with the waters 
of rivers and wells, reach the alimentary canals of other j>ersons, and give 
them the same disease. 

According to Snow, the methods of propagation of cholera are four in 
number: 

1st. Moist excreta on clothes and bedding of infect«d persona may 
be carried by the vajxir of water and enter the nostrils and mouth and be 
swallowed. 2d. Dry excreta on infected clothing mav bo wafted a short 
distance hy the air when the clothing is moved or unfolded. 3d. Nurses 
and those who attend the sick may introduce the poison into their system 
b_y not washing their hands before taking food. 4th. Utensils used hy the 
sick and not properly cleansed may also contain the germs of the disease. 

Snow's writings show that he was a careful observer, and although he 
remained in ignorance of the true nature of the infecting agent, he never- 
theless should i-eceive the credit of having ascertained 5ie manner of its 
behavior, and a favorite mode of its dissemination. 

The Cholerine Theory of Farr.— Dr. W. Farr, in 1853 stated that 
the disease was caused by a specific organic matter, the zymotic principle 
of cholera, which he called cholerine. He believed that " a variety of that 
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■ praiiK^od in India in certain iinfavoraMe circumstances: it liad 
Arpropartyof propagating and multiplying itself in air, or water, or food, 
■ai of acBtroyin^ men bj producing in succeBsive attacks a series of plienom- 
cas which constitute Asiatic cholera," He says: " That cliolerine is an or- 
|We matter cannot, I think, be donbted by those who hare studied the 
whotie of its phenomena and the general laws of zvmotic diseuse. The great 
qawdting renuiin — Is cholerine produced in the human organization alone, 
nd [)ropa^t«d by escrobH] matter ? Is it produced and propagated in 
iggti imtmal or Testable matter, or mixed infuBJons of excreta and other 
mmttKim out of the body ? Is it propugute<l through water, through air, 
t hro ug h contact, or tliron^h all these channels.''''' He himself was 
SBBble to answer these queries. It appears, therefore, that Farr's views 
vovistber unsettled and quite hypothctica]. But as far aa they weut 
ihtvwvrv decidedly ingenious and su^estive. 

Kiehl's Theory. — A German physician, Kiehl,' who practiced in India 
fcr nMOj years, beheved the canse of cholera to be a contagion first formed 
atbo bmnon or^uism itself, altt^ether independent of climatic or other 
al influences. He says that the cholera of the present day arose in 
» in 1817, and was tlionce spread by the flight from Jeesore and bv 
gs'anny throngh Bengal. It^ned access to Europe only through 
, intferconrse, and was certainly not generated there. Prior to 
IMT efaol«n existed only in India in endemic form, but at tliat time iu 
■tare nnderwent a complete change. The disease now became epidemic, 
ad thta metomorphoeis is to be acconntod for only by some alteration in 
ifca fhTakal condition of the natives. The latter consisted in blood-poison- 
iig nwooed by breathing vitiated air, the result of overcrowding. It o<^'- 
rarnd *t tlio time of the fair at Jessore. during a season of deficient raiu- 
t£, when there was a scarcity of drinking water and a failure in the rice 
dvpL In Europe cholera is never autochthonous, but is spread by a 
eadB^ion existing in the breath or in the dejections of cholera patients. 

Comment on Kiehl's theory is hardly lulled for. Yet it will be seen 

■ f nh certain modifications, his blood-poison tlieory received at dif- 

I nifS a wide currency, and that even to-day the search for poisons 

I .iHjd of cholera patients continues. The similarity between the 

■■ rK-ory of Snow and the much later doctrine of Kiehl is apparent, 

. -I i(s resemblance to the views of Johnson, that will next occupy 

- .■t'tiiion. 

Johnson's Blood-poison Theory. — This theory was at onetime 
cOensiTely accepted bv physicians. Bnt on the showing of competent 
■i innwrttaJ writ«rs lilie Macnamara, Simon and others, it appears quite 
■■liii Willi In point of fact, at the present day it hus but few supporters. 
ABemtding to Dr. George Johnson, tlien,* absorption of a miasmatic poison 
molts in a primary alteration of the blood; that in turn leads to the 
duactenstic phenomena of an attack of eholcm. 

Jofanaon believes tliat there is much evidence to show that the poison 
of eboleia tnay bo inhaled as well as swallowed. If inhaled, it must lirst 
attcr the bloM before it can reach the aJimentary canal. 

Inaluge number of cases of malignant cholera, constitutional distiirh- 
tatotm precede the local intestinal manifestations; in other words, the disease 

* bport «a the Hortalitj of Cholera in England in 1848-49. By Dr. W. Fair. 

* Umt dtn nrapruuK unil die VerhDling d»^r Soiirhcu. Erleiit^^i-I durch das Bvi- 
^M (kr WHtieck«ndea Choli^ra. Von W. F. P. Kielil. Beriin, IIKAS. 

'HMtrn on Cholera. By Dr. G. Jolinsou, Loudon, 1800. 
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has a period nf incubation marked by maliiiso. Tlie copions discharge* 
from the intestines are the efforts of nature to eliminate the poison fronb 
the system and thus to cause recovery, and consequently if the eecretiott 
be checited, the risk of fatal collapse is greatly increased. The albuminour 
con<lition of the urine iioints to blood-poisoning, the ffetua in ntero hat 
been known to succumb to the poison, and chM^tcristic diecharges havl 
then l)een discovered in its alimentary canaL 

Johnson also mainhiins that the specific poison of cholera exercises e 
influence on the arterioles of the lungs and causes spasm of the muscular 
coats of these vessels. This leads to the imperfect aeration of the blood, 
and there is produce*! a venous congestion of the right side of the heart, 
and therefore syetemic poisoning. 

Helyinjj on all these facts, Dr. Johnson administers purgatives, Euck 
as castor-od, etc., in onler to assiet the action of nature in draining away 
the specific poison. 

The results of the purgative plan of treatment as pursued by Johnson 
and his followers have not been such as to place his claims on the assured.' 
basis of empirical truth, whatever theoretical objections might be raised - 
against the acceptance of the theory. 

Moreover, Simon lias jiointed out that all the well-established facts of 
cholera are explicable on the assumption of a secondary blood-infection, 
resulting from the diseased condition of the bowels. Primary blood-poison- 
ing Simon rejects as an untenable theory. 



"I do not And it proven, nor do I see any tlieoretical convenience in takiDg: [( 

granted that cholera begin-s as an n-ctive blood change capable of praducjnK pr 
mary collapse. The facts, so far as I know them, can all be reconciled wiui th_ 
belief that cholera begins as bowel diBease, producible by direct eon tji^ion, witboufr 
even a passive intervention ot the blood," 



Further on he writes: 

" In questioning the fact of a, primary blood-poisoning in cholera, I. of cot 

do not intend to denv that the biood duHng cholera is poisoned. From our 

iiest knowled^ of the disense it has been on record that where pre^fnant women, 
have choiera the inti-auterine ofTspring almost invariably diea." ' 

The cause of the infant's death, he holds, has been shown to be true 
choleraic infection, t'lnally in the " Ninth Report to the Pri\'y Council,'" 
London, 1867, Mr. Simon remarks that, " the notion of a primarv blood- 
poison in cholera seems tending more and more to be stiperseded.'' 

Macnamara also takes up Johnson's conclusions seriatim and points 
that they do not accord with the facts, recognized as such by 1' 
authorities. 

It may be stated, however, that Johnson, in spite of these and many 
other adverse criticisms, still adheres to his former views. And quite re- 
cently, before the Royal Medical a,nd Chirurgical Society, he read an elab 
rate argument in support of his doctrine." 

TheTheoryofllisch,— Dec omposing-Dejections.—Ilisch.'au ex- 
perienced Russian practitioner, maintained that the coutagium of cholera is 
not given off directly from the bodies of the sick, but is formed by the decom- 

' Report on Public Health tor 186a 
■The Lancet, March S8, IflSfi. 
' Untersufliungen Ober die EutBtehiinK imd Verbroituug des Cholera-Con- 
taginma, etc. Von F. Ilisch, St. PeterHburg, IBflfl. 
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f their dejections, when exposed to the action ot the air. After the 
ion of the contagium the epidemic arises inde^ndently of any tel- 

c influences, provided only the diffusion of the poison is possible, and 
ider all those eflnditions which especially favor putrefactive procesaes. 
IkMi the cholera contagium conies in contact vith putrefying substances 
ftfreshrapply may be produced by their decomposition. AV^hatever hinders 
pMretbction and decomposition (low temperature, abstraction of water and 
mmifectioD), hinders also the further production of tlie cholera contae^um. 
TUs oonta^nm may bo carried from the aick to the well by the air, by 
■nter, or by handling objects soiled with cholera dejections. 

TTtw TJewB of Xlisch were at no time regarded with mnch favor by his 
taabinm in Busffla. Yet it will be seen that they are not unlike some of 
tbe nore modem conceptions on the nature of cholera, as explained in the 
Rith^ of sntbors of different nationalities. Even so competent an 
aitbon^ aa Macnamara has proponnded a theory that hears an unmistak' 
Me naerablance to the views of Ilisch. 

Bryden's Monsoon Theory. — I>r. Brj'den sujiposed the cholera 
nrntagiunt to be a miasm. He assertc<l that this miasm grew and flour- 
Acd only iii lower Bengal, in the delta of the Gangesand Brabmnpontra. 
Hnv the disease had its endemic home. It was carried hence periodically 
in rpidpinic waves by the moist winds of the monsoon. He did not deny 
liaX choleta might be propagated through human intercourse, but still he 
npnled the atmosphere as the main channel of its diffusion. 

Bevanling the ultimate cause of the disease he had no definite opinion. 
Stfll. he thouglit it resembled in its beluivior an organized vital botlv. It 
U pcriotls of growth, existence, decay, revitahzation, and final ilenth, 
'HsMf, place and atmospheric conditions were all so many factors that in- 
iaoiced its appearance and sproul. The germs lay hidden in the ground. 
Fader fevomblB local and atmospheric conditions ihoir vitality was roused 
mm foU play. Cnri-eiits of wind then propagated the active poison. 

He maintained that the destructive epidemics were due to an " over- 
loving of the endemic bonndaries " of the disease, as indicated above. It 
Bay be remarked that Bryden's views accord in the main with those of 
Dr. B<aaley. of Midnapore {Report on Cfwkra, 18G6-68). 

The theory of Bry(len is not tenable. Tested by the actual experience of 
Biauroas epiilemics. it fails completely to afford an adequate explanation 
rf th« origm and propagation of cholera. Kiichenmeister ' has taken 
Ifaa puiiB to show that not one of Bidden 's conclusions regarding the mon- 
•oona M earners of cholera is in harmony with positive facts. 

The Ozone Theories. — A German writer, Stiehmcr, advanced the 
thill r that cholera was dne to a deficient supply of ozone in the atmos- 
plm«, and the same theory in a somewhat raoaified form was revived at a 
ktvr prriod by Lender, also a German. Other writers have published 
nular views. 

Thp OKone theories wore at one time subjecte of serious consideration 
«a the part of the medical profession. They are merely mentioned here 
s illiutrating the vagaries into which physicians have fallen with regard 
to the etiology of cholera. 

The Organic-Dust Theory of Von Gietl. — In a monograph on 

' "a embodying the results of experience gained in many epidemics Von 

dpr Virbreitung der Ubolera, etc Von Dr. F. 
1872, pp. 278-804. 
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Gietl ' announced Ids conviction that the cholera virus was contained in 
the intestinal discharges, and that it was capable of speedy reproduction. 
He also showed that persons having diarrhoea, without experiencing any 
particular pain or discomfort, might nevertheless start an epidemic. He 
mentions the fact that many toxic substances may {)roduce choleraic svmp- 
toms. A differentisd diagnosis based on symptoms is not possible. Viru- 
lent Asiatic cholera can only be recognized as such when several cases occur 
in quick succession. The cholera poison having entered the body from 
without, abstracts large quantities of fluid from the system of the patient, 
by its action upon the gastro-intestinaJ mucous membrane. It retards the 
flow of blood and the current of vital juices, and finalljr stops their move- 
ments completely. These disturbances explain the terrible phenomena of 
the disease.as well as the speedily fatal issue. Organic dust is the carrier 
and disseminator of the cholera-poison. Like all other dust, the cholera-dust 
does not enable us to recognize the virus through any characteristic shape 
of its own. We flnd the same condition of tilings in other diseases; for 
we are unable with the aid of chemistry and microscopy to differentiate 
healthy pus from that tainted with farcy, variola, or syphilis. 

Von Gietl was a close student and careful observer. Yet, m spite of 
all this, as well as his extended experience, he was led into the gross error 
of formulating a hypothesis that receives no support even from his own 
observations. It seems strange that he should take refuge in so baseless a 
view as his dust-theory, after having clearly demonstrated the infectious 
nature of cholera dejecta. 

1 Grundztlge meiner Lehren Hber Cholera und Typhus. Mtlncheni 1875. 
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CHAPTER XIX. 

PARASITIC THEORIES. 

r to a number of doctrines that may be considGred under 
^of^ of purasitic theorieB. Iliey are peculiarly intorest- 
Vtlieir recent revival, in principle at least, by the announce- 
^▼iews. It haB been thought advisable to devote a separate 
flHTtor to their consideration. 

Bocbm,' in 1838, described and pictured vftriona forms of cryptogamic 
fpowih Been amid the d^briB of cholera dejecta. After death from the 
diieaae he found that the bowel contents teemed with vegetations of micro- 
fnagi, and tliat innumerable round, oval, or elongated corpuscles were to 
(w found in all the vomits and dejections, as well as in the intestinal canal; 
■imetimcs ^iugle, sometimes two, three, four, or more, joined end to end, 
M links of a chain. 

In the microBcopical eiaminationa of rice-water dejections made hy 
hiiiM in lH4y, be obser^'ed peculiitr granules and corpuscles which he 
d«i not at first suspect to be of a vegetable or fnngoiil nature. But ho 
fband iaj^ numbers of vibriones. After the appearance of the dramngs 
and dflacnptions by Klob, Thome and Hallier, Dr. Parkes stated that Ins 
pmnnlKT bodies were identical with the corpuscles of those observers. Ho 
md farther that ho found the same bocQcs in 1849, in 1854, and again 
SI 18i>5, and that they constituted tho major part of the flocculi of true 
nc*-wat<>r stools. 

The "annular bodies" or *' cholera-cells" detected by Brittan' and 
thrarne* in the Bristol epidemic of 18+9, and in part confirmed by Bcu- 
nrtt of £dinbui]gh, properly belong to the category of alleged discoveries 
of choleia-orcanisms. 

Theoe ceUs, annular bodies, or corpuscles, are described as follows; 
"They Ta^ very much in size and apparent structure during the different 
■MgMof tneir development. The smHllest are of the same size as, or 
cren mach less than, blood-globules, so that to show them properly an 
^ject-glaea of high magnifying power, such as one-eighth, ono-twelfth, 
r onv-BJiteenth of an incn, is required ; their walls refract light powerfully; 
eTnt-nlfi of them present the appearance of small segments of circles." 

In this connection mention must be made of a jiajier which Mr. Fowke 

a i]uit« recently read before the Rojml Microscopical Society, entitled 

"On ttw First Discovery of the Comrna-bacillua of Cholera."' In this 

' Ucbvr daa Vorkommea liei- GahrunK^keime (Pilze) ini NnhnrnKskanal tlir 
Cbal>fn-Krsnken, quoted in J. Simon's '■Report, to the Privy Council for I860,'' 
p. SIX, mad Die kranke DarmscJUeiiuhaut in der ABiutiiK'lien Cliolem, etc. Ber- 
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l>aiK;r he attempts to show bv (quotations fi-om the writings of Dre. Brittan 
aim Swajne, as well as by drawings reproduced from tliciroriginal figuroi 



" The results ot Dr. Brittao's seiiarat« observations are very reinarkable. He 
examined a serisa of cases, from 3 to 20 inclusive, and published the results in his 
table in the Sfedical Oazttte, for 1S49, vol. xliv., pages S30 to 543. Dr. Brittan 
found sonii? peculiar corpuscles to be constant in the intestinal discharges of 
choleiii-Dalienta; and similar bodies, but smaller, though well defined, were dis- 
covered by him in the matters vomit«d; theyappearedlar^r and more compound 
in the dejei-^tions; decreased as the disease pn^ressed favorably, and vanished 
vrith thi: ilisappcai'auce of the symptoms. Dr. Brittan afterward examined, 
under the microscope, Bpecimens of healthy feecal matt«r, and the fluid sIdoIb of 
typhus, typhoid, and other diseases, but failed to detect anything correapondinK 
with the peculiar corpuscles belonginf^to cholera-dejections, thou^ hediscov^rrS 
these bodies In cases of severe choleraic diurrhfea. Prom these observations, lie 
inferred tliat the bodies in question were peculiar to cholera, and bore suin« 
essential relation to the disease." 

But interesting as " this pi^re of forgotten hiKtory" nndotibtedly is. it 
does not appear in the lenat established, as Fowke maintains, that " the 
comma-bacillus was known and recognized so far back as thirtv-tive years 
since, the discovery being made bv two Englishmen, Drs. Brittan and 
Swayne." Fowke himself soems to feel this, for, says he, "I am aware 
that objectiona may be taken as to the exact shape, size, etc., of the organ- 
isms tiered, and the ordinary appearance of the comma-bacilli of Koch." 
But it IB certainly quite interesting to rememljcr that ' ' [K?rnliar corpuaclee " 
resemhliDg Koch'e comma-bocilh were long ago found iu the dejections 
of cholera patients, and long ago supirased to bear some "essential rela- 
tion " to the diaeuse. 

In tho same year (('. e. 1849) Dr. W. Budd, of Bristol, expreseed 
his belief that the disease depends on a living organism, which being 
swallowed, becomes infinitely multiplied within the ahmentary canal. The 
morbi<l action thus sot up produces the flux and other symptoms of cholera. 
This organism wa^ dcBcribed as a distinct species of fungus. 

Budd believed these fungi to be disseminated by contact with food, 
but especially through the drinking water of infected places. 

Dr.Ijauder Lindsay. 'in 1854,found large bodies, which from their allewid 
rosemblance to the gouidia of lichens bo culled gonidic corpuscles. Lie 
described these gouiaic bodies as globular, colorless, nucleated, and lai^ger 
than leucocytes. Around the central nucleus a number of sjihcricul 
granulee of a bright greenish-yellow or orange color were abrogated, 
lie states that he discovered them in the stools of all his cholera-patientA 

In 1856 Dr. Thomson' and Mr. Rainey stated that they had found in 
the atmosphere of a ward tilled with cholera patients particles distinctly 
having life, and showing growth and movement: small flocculeut masses, 
f uQ^, bacteria, and vibriones; and so abundant were these as to cover some 
of the larger branching fibers of the mycelium. 

Three German profeasors Hallier,' Tliora^,' and Klob' assertod that they 

' Edinbunfh Mediml and Surreal Journal, 1854. 

' On the Cheniicai Conditions of Cholera Atmo.spherea. Lancet, 1836. 

'Das ClioterB Contagium. Botonische Untersuchungcn von Dr. Ernst Hallier. 
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foand in the dejectioiie of cliolem paticato as well as in tho iiitLtstineg 
^ ' dead, of the disease, certain boilies of definite etructure, beloiigiug 
laea of fungL They believed them to contain tho active poison of 
lae, which gained admittance to the body in drinking water, and 
. dir«!tly npou the intestinal mucous membnine. According 
leee bodies were made up of fine granules occupying a gelatinous 
By subdivision they formed beaded threads, which interlacing 
a reticulum within the intestinal mucus. Uallier and ThomS 
and cultivated these corpuscles and ascertained that they devel- 
largcr spheres, resembling cells, which ^;ain rapidly multipliei!. 
spores growing on thread-like fungi, were also described by them 
tton with these supposed cholera-corpuscles. 
• International Cholera Conference, which met in 1867 at Weimar, 
de Bary, the distinguished Oerman botanist, road a statement in 
to the olKervations of Thome, Klob and Uallier. He pointed 
wt' tfaat these observers had failed to demonstrate that the fungi held 
%r them to belong to cholera alone, were sufficiently well characterized to 
obUp ono to differentiate them from similar organisms seen elsewhere. 
OA, Thome, and Hallier participated in the conference, but appeared 
to be Qtutble to substantiate their claims regarding the specificity of tho 
mpaasnis drscribed by them. 

imcBtinal fungi, alleged to belong to cholera, were likewise described 
tra namber of other obsi-rvers, and variously characterized as cocci, rods. 
ifaii^i)> i1 threads, chains of rods, beaded threads, or zooglea masses, etc. 
AauMg tlivee observers may bo mentioned Cohn,' Weiger,' Levis,' and 
^iffr.' Naturally enough tho fungus theory found many upholders, 
Int it also met with very violent opposition. The opponents claimed 
Jktt tho niicro-orgauisms found in greater or less number in the human 
iWer»-intestine were developed thei'o secondarily, iu consequence of 
4n cbmneee caused by the disease. The intestinal mucous membrane, 
h«M mm, offered in this affection a specially favorable soil for the growth 
ad difvulopment of vegetable parasites. \ irchow and Hoffmann found 
«K nnmbore of such fungi in the intestines of animals poisoned with 
WMoic. and other observers claimed to have seen the same organisms in 
■uj different diseases. 80, too, Trautiiiann,'as ]ongagoufilS(>9, claimed 
!• ^Te shown tliat the vegetable parasites of cholera, which he called 
dtJB Ot P |K>w tJon-co rpnscles . were indistinguisliable from ordinary putre- 
ketiTe organisms. Moreover, they were present iu heitlthy dejections, 
^id nmtamed no specific contagious principle. Tho gases of decomposi- 
tioo vvre. be thought, the main agencies producing cholera. 

It B interesting to compare the objections raised against these primitive 

~ itie tJieories with some very similar objections made in connection 

Koeh's recent doctrine. Perhaps it is on this account, so confidently 

"by the skeptics, that Koch's teachings, like those of Hallier and the 

■ V^ilwliilliiin'.i n der Cholero-ConT^renz in Weimar ani 23 und 20 April. IdflT, 
Mlhi-*^- ISn, pp. 51-53. 

' PrttrffTi' nir Bialo^o d<?r Pflanzcn. 

*I7«berdle Cholempilzi^ Quoted in Gaz. Hflid., 1808. 

■ ^Tkbt Qber div CQalentauslcerungeu, 1870. 

• DfT Ati»t*clning8procesB der Cholera, 18BT. 

* ArWfWkverKi'tung' ""d Cholera, Archiv, fflr Pathol. Anat. Berlin. IS70. 

- Oir Zi>r«>iziiiig9Ka8e als Ursavlie zur Weitvrverbreitung der Cholera, Vod 
Br TrsutnuuiB. B^e, 1809. 
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other writers mcTitioneil above, repreBcnt but a ehort-livoil pha»? in tbe 
attempted solution of a prohlom that it would be vain to pureue further. 
Such viewB are as unscientific as poeaible, and if not encrjretically combat- 
ed would hopelessly cripple ati further investigation. Fortunately they 
are not entertained by a majority of those whom we most confidently rely 
ujwn for active scientific work in biological matterB. But we cannot 
atop to enlarge on this topic here, except in so far as to reprotluce the 
often-quoted views of Lewis and Cnnningham, As a preiiminary it may be 
stated that the repeated assertions regarding the discovery of specific fungi, 
capable of communicating cholera, finally led the British Oovemment to 
select IhB. Lewis and Cnnningham to make a special inquiry into tbe 
subject. This was of course long before Koch's era. In 1868 they went 
to India, and a number of articles giving the results of their inveetigations 
appeared in the Reports of the Sanitary Commissioner with the Ooivni- 
meiii of Iiidia for 1869 and 1873. The conclusions which these Engliab 
investigators arrived at are embraced in the following sentences: 

1. No "cysta" exist in choleraic dischatgaa which are not tound under other 
conditions. 

2. Cysts or Bporanpa of fimgi ivro but very rarely found under any droum- 
stanceN in al vine ilioclmises. 

5. No special funguH hue been developed in cholera stools, the fungus described 
by Hallier being certainly not confined to such stools. 

4. The still and active conditions of the observed animnlculo! are not peculiar 
to this disease, but may be developed iu nitrogenous material even outside tlia 
bodv. 

t. The flakes and corpuscles in rice-water stools do not consist of epithelium, 
nor of its debris, but their formation appears to depend upon the effusion of blood- 
nlaama; and the "peculiar bodies" of Parkea found llierewitli corresi>ond very close- 
ly in their uiicroscopicund chemical eharu(:t«rs, as well as in the maniftstations of 
vitality, to tlie corpuscles which are known to form in such fluid: these arc gen- 
erally to ag'reaterorlessdegree associated with blood oelis, even wlien the presence 
of such is not suspected, especially aa tlie disease tends toward a fatal termiiiatioD, 
when the latter Itave been frequentJv seen to replace the former a]t4)gether. 

6. No sufticient evidence exists for considering that vibrioncs, and such like 
organisms prevail to a greater extent in the discliarges from persons affectcHl Rith 
cholera tbiui in the discharges of other persons, diseased or healthy. But that tba 
vibriones, bacteria aud monads (micrococcus) may uot be ^eniioT i " ' 



o predis|]OBed persons — is not proven. 

In this connection the fact that in our own country, the late Dr. J. 
K. Mitchell, writing more than fifty years ago on the "Orypt<^imic 
Origin of Diseases," almost anticipated our modem ''germ theory, deserves 
also to be remembered.' 

The vibriones described by Pouchct in 1849, the cercomomis of Da- 
vaine, and the micro-organisms discovered by Pacini in 1854, all har- 

' In a recent paper on tlie " Relations tlie past Investigations bear to the niodi»ni,"" 
Dr. Sharp, of Kansas City, af tei' a review of KocJi's doctrine, says (The Kauaan City 
Methral Index, January, ISSS): 

" It is apjiarent that the results of modern investigation are but the logical 
loncliision of what has eone before. After the verv lirst epidemic in tliis country 
in 1832-3-4, Drs. Hitchell and Daniel Drake announced tlie hypothesis that cholera 
poison wft« a micro-organism. And every subsequent eptdeinic has brou^t fortli 
advocates of such an liyputhesis." 

So tliat Drake, as well os Mili-liell, is entitled to whatever credit belcintpi to tho 
early pr<)mulgat ion of a theory which later reseanhes have rendered an extremi-ly 
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, m tor SB the parasitic thwtrv of tlic disease ie concemwl, witli the 
doctrine of Koch. And tliie statement applies in a still moro 
degree to 

The Researches of Nedswetzky. — For in 1874 this writer positively 
' ' that Asiatic cholera was a bacterial disease. ' Ho made numerons es- 
aod finally came to the conclnBion that its paraeitic origin could 
■at be qnevtioned. According to him varions bacteria are always present 
■ tbe/rnA dejections ot cholera patients, in the vomited matter, nrine, 
■d erai in the exhaled breath. The blood likewise contained movable 
pnnlee that he snpposed to be specific micro-oi^nisms. He also 
wait nnmeroua culture esperimente (of a very primitive kind, of course, 
mi withoat any attempt to isolate particular microbes), which showed 
WtertbeleeB, that the various minute organisms seeu by him were capable 
•( powth and reproduction outside of the human boilv. The essential 
fSHtic ooipascles of cholera fluids were described by Nedswetzky as of 
anma kinds. Ho even mentioned smaU vibrios, "which while movine 
Aowed a kind of sernentine undnlatiouj and in ahape resemiie4 a curved 
mmma.* Yet it is eviaent from Nedswetaky's own descriptions that these 
•Mma-ehaped bodies were merely the vibrios and spirilla ordinarily seen 
ii putrid albomiiioid substances, and that they had no relation to the 
■vb otorc minnte comma-bacilli of Eoch. It has been thought advisable 
M point out this radical differeuce between Nedswetzky's commas and 
(hnae of the German mycoli^st, in order to forestall the possibility of 
imitT-cIiumB such as have been quite recently made in behalf of Pacini's 
iiligB. It is nevertheless strange that the bacteriol<^cal researches of 
sntfaor have been so generally neglected by the majority of recent 
nan*, sinca his ideas in many respects ore thoroughly iu uuison witlk 
flHBOf the present day, as advanced uy Koch. It is for this reason mainly, 
mA ikol on account of their intrinsic importance, that some of the views 
ad dedDctions formultite<l by N^edswetzky are here summarized. 

Antnnp other things ho savs that four kinds of cholera-bacteria {Cltolem- 
'.'■■■■■■- '-"firn) have been described: 

\ granular substance, found in conglomerate heaps, and made up 

. :n(wa minnte comj>act cells that remain motionless. This substance 

I -Icul with the micrococcus of Hallier, and the granular punctate 

■ ..f K!oh. 

:. iliwu-ria in the form of chaplets. They are in motion, and resemble 

■. iriiiy just described, but are rather larger. They occur in pairs or 

trr !i>nnd atruug together in chaplet form. 

X l»nfi bacteria, composed of attenuated threads, and resembling 
nrdioart' liicteria. 

4. Tlio organisms of the fourth cIohb Iiad been previously described 
hr thr anthor as spindle-shaped bodies. But on careful examination they 
wwre found to be composed of individuals of the third class placed so closely 
topKber as to simulate a single organism. 

NedBwetxky also found that completely drying the cholera dejections 
liitliij I il the vitality of the cholera-bocterio. On the otlier hand, boiling 
iW Buds in which they were contained did not kill them. Tliis last as- 
■stam may be held to indicate the crudity of exjwriments of this kind 
wfnodackd only ten years ago. It is quite probable tliat Nedswetzky 
«a> led into erroueonsly assuming the well-known Brownian r 
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of all dead molocukr matter to indicate retained vitality. So, too, M 
further experimeut* regarding the action of various drugs on the viabilit 
of hia cholera bacteria are without value, and have to-day a merely hu 
torical ei^ificance. The following aeaertiona made by the same wri' 
contain news that will bo read with interest even at the present time. 

" Tke chemical agent i)roditcing fermentation and putrefaction I 
not hitherto been isolated, because it is a product of the vital action a 
minute organismB, For the same reason tne cholera poison lias not ye 
been discovered as a separate suhatance, 

" The cholera-bacteria are found in such numbers in the bodies at 
cholera patients that even if we do not assume them to generate an infeo* 
tious principle, their presence must stiU have a prejudicial effect upon ths 
health of the sufferer, or may even lead to death," 

The author flnallj? advances the following propositions: 

1. The presence in the body of sneh large numbers of parasites raui 
neoGssarily excite some morbid action, as is clearly shown in other pap 
Haitic affections. 

2. In the case of the baoteria in question this morbid action is invi 
riably identical with the cholera process, and no other disease is caused b; 
them, 

3. Apart from the presence of these parasites, no other cawsatiw 
agencies are discoverable to account for an attack of cholera. 

4. Whatever favors the development of these bacteria, also I&VOI 
cholera. So tliat we may conclud!e that the causal relation between thfl 
origin of the one and the appearance of the other, is extremely probablft 
While as previously stated Nedswetzky's researches seem to have I 
forgotten, 

The Discoveries of Pacini have led to numerous recent attempt* 
to vindicate for the illustrious Italian priority over Koch in the discovery 
of the specific cholera microbe. 

Hefore examining the claims made in behalf of Pacini by several of his 
nouiitrymeu, we may briefly examine his own statements. This was a mat- 
t*tr of some difficulty, even quite recently. 

But u short time ago Dr. Aurelio Bianchi caused to be printed from 
the original manuscripts of Pacini a number of observations never before 
published. ' So that we are now able to form an estimate of Pacini's opin- 
ions from his own writings. These comprise notes of autopsies and oft 
microBoopical examinations of the tissues, and intestinal dischargee and 
vomited matter, made in 1855 and 18(ii. Pacini mentions in munyplaceS 
the occurrence of erosions of the intestinal mucous membrane, which he 
attributes to the action of specific micro-organisms, called by him vibri- 
ones, Hi' describes these vibriones in the roilowing laugu^e:' 

" The vibriones which are found in the Quids of cholera patients, si 
under a liigh power of 800 to 1,000 diameters, resemble perfectly a frag- 
ment of fibrilla from striated muscular fiber. Indeed every vibrio appeara 
ad a series of very minute globules, as a rule clearly visible with thia 
power. Sometimes they are less clearly seen. The smallest of these ^^" 
rionuH are made up of two or three globules (those of a single globule c 
not be distinguished from other molecules of the same size). T have al 

' Pror. Fllipiw Pacini, Nuove Ossei'vaziani Microscopidie sul CoWra. Memorie 
iHwliti, Kn(i(X)lw o Pubblicate perCuro del Dottur Aurelio BianchL Milaiio, 188Qk 
• lrtH>. elt., p. 18. 
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m fanned o( many iiioro globules, even twelve or eighteen. When 
fauauj of six or seven globules they are not exactly straight, but a. little 
amd. Those of ten or twelve globules are usually slightly bent in the 
iaff of an S, or in some other shape. 

"The Tibrionee in which the globulea are not very distinct are almost 

fK^aeHlj straight. I'erhape the formation into globules and the incurva- 

tMS aaj bo Lbe beginning of division. One of theue ^ibrionea modi.' up 

•f fiiuri^Iobuleswas dmmiu. in length aud the diameterof the globules wan 

' ~^ than Immm." 

r,iilies made in 1855 were always upon fluids and tisguea pre- 

■ r.-jtfd with corrosive sublimate, und hence living mit-ro- 

- were not described. This treatment waa rendered necessary 
;■ r at that time in force which forbade the removal of any 

- from one room of the hospital to the other, without fiuch 
11. In IffiT Pacini was enabled to study the living vibriones 

: iliod ihetr movements. He also at this time made cultures of the 
I'V adding a few drops of the intestinal fluid to an albuminous 
MUt4tined in Uasks. 
■- from ail controversial matter, this publication contains views 
itJ 'UttrinentA that will be read with interest. 

Is a eommunication made to the Section of Hygiene, at the Intcma- 
■ml MtMlical Congress, in Copenhagen, August 11, 1S84, IVofcssor 
TamBsn-Cmdeli presented arguments iu favor of upholding Pacini's claim 
VBfiorily in this matter.' In 1854, he stated, Pacmi described a microbe 
dtbrijntiM which attacketl the intestinal mucous membrane, and, multi- 
"' " [ there, destroyed its epithelium.^ This microbe ^whlch was not 
• baoilluB, since nobody had then thought of classifymgthe schi:io- 
i) was declared bv him to be the cause of cholera. He found it 
itly in the intestinal mucous membrane, and in the dejections of 
, jMitientB, during a long scries of observations made by him in 
and again in 1865-7. Ho asserted that this microbe multiplied 
of the body in escrementitious matters, and called attention to 
tdan^r r«eiding in linen soiled with choleraic discharges, and also to 
ipoMibilit^ of infection through drinking water containuig the parasite, 
' -Hni-epidcmic school of Florence rejected these ideas almost contempt- 
, ana in s replv to their Btricturea made in 1865, Pacini used these 
jwnphetic words: " When ray discovery shall have made the tour of 
9 and shall have returned to Florence from without, it will bo 
to cite it in our schools; but when that time comes I shall be 
aa norv." j\nd, indeed, Pacini died some montlis before Koch's journey 
» Afenuidria. There were some, however, who thought Pacini's discov- 
«H worthy of serious consideration, and among them was the author of 
Aia oommuQicatiou. While by no menus accepting them as conclnsive 
4 the parautic nature of cholera, Tommusi-Crudeli l>elieved that the 
|iaMiiii|i<iiiii was strong enough to warrant the adoption of such measures 
m woolil be nndertaken were it an established fact. Acting upon this 
(naiun[ittan, during the e])idemic at Palermo iu 18Gti, he established a 
■anil i|«1 laundry to which the soiled linen of cholera jutients was carried 
STMaus containing a solution of chloride of lime or carbolic acid. To 
l3u» bsondrj was brought all the linen from the public institutions and 
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from a number of privnte houBee, but not one of the employew of I 
eatftblishment iras attacked with cholem. At another laundry, howeror, ' 
locatod a short distanco from Palermo, to which soiled linen withoot 1 
previous disinfection was brought, several of the lauiidreBsos were nttucked- 1 
with the disease and died. The fucts hero stated were reported at ths J 
time in a local journal. ' 1 

In 1880 Pacini competed for the grand prize of the Acndemio dea Linccfl 
pour la Biologie. presenting an essay in which he recited again the oh- 1 
servations made by him on cholera, as well ae his personal ideas in rc^ri J 
to the pathological proccsees involved in this infectious malady. I'hal 

firize waiS not awarded to Mm because all the matter contained in his eenf J 
lad appeared in publications prior to 1878, thus not complying with th©1 
conditions imposed upon competitors. In juBtificatlon of their action in 
this matter, the sub-committee made a report from which the following is 
an extract: "As reganis the nature of this organism (the microbe cMfr- 
iigiw) and its diffusion in the human body, we know no more now tlian 
was made known to us by tho first observations of Pacini in 1854. Th« i 
examination of the well-preaen,'od preparations mode by Pacini, prove* 1 
that the microbe is a schizomyceto wnicii assumes the forms of micro-lKUK-^ 
teriaandsphero-bactcria;but it has not been shown by means of cultures, ' 
and of experiments made with tho products of these cultures, that thia 
organism differs essentially from tho septic ferment, either in the ultimate 
forms of its development or in its pathogenetic action. Tho studies made 
by Pacini from 1854 to 1867 render it probable that this parasite is repro- J 
duced principally in the intestinal mucous membrane." 

A little later, in his lectures on pathological anatomy at Rome in 1831, 
Tommasi-Crudeli dwelt uiwti the discovery of Pacini and statwl as his belief j 
that the organism discovered by that observer not improbably boro a causal 
relation to cholera. And he said further that should this preeumiition 
prove true, it was not improbable that we should in time produce artitlcially 
a cholera vaccine by means of which tho human oi^nism might be pro- 
tected from grave choleraic infection.' 

In a little brochure intended chiefly for popular instruction,* Ors. 
rirassi and Ferrario thus treat Pacini's claims to priority in this discovery: 
" Forty years ago an illustrious Italian published a notp in wliidi he main- 
tained that cholera wiis caused by a special ptaraflite. The Htt«mpt« to discover 
this parasite were prolonged, and manv approai^lied the truth wiUiout, however, 
ever arriving at it. We would nientloa here two Italians, ProfessorH Cadt^t and 
Pacini, U> whom is due the cr«lit of having nearly simultaneously assertfial that 
tlie aeat of the disease is in the intestines, but ttie parasite described by Cadet is 
not found in cholera alone nor is it the speciflc cause of the disease, and tile de- 
scription of Pacini's microbe is not sufficiently clear. . . . Tlie ulorv of hav- 
ing discovered the true and specific paraxite of cliolera belongs to Koch.'" 

Writing on the same subject, Rusconi' also does not claim that Pacini ■ 
actually discovered the comma-bacillus. But he thinks, that the research' | 
OS of the Qcrman savant "have given a scientific foundation to many facta J 
already announced by Pacini," more particularly concerning the lesions of 1 
the intestine, due, aa Pacini maintained (though did not prove), to tha f 
presence of micro-organisms, 

' Osservatore Medico Siciliano. Palermo, 1887. 

' InstitiizioQi di Analomia Patologica, vol. i., p. 147, Rome, V 

' Per Difenderai dal Colera, Instituzioni Popolari, dei Dottori B. Grasai oDd ft 
Ferrario, Milano, 1884. p. 28. 

' II Colera Asiatico, Studio del Duttor Ulrk'o Raiuoni, Hilano, 1885. 
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On the other hand, Dfrso, in a little work also intended for po]iiiljir 

icamciioi),' boldly ciaime for Pacini and other Italiitn investi^tors the 

biHkv of ImFin^ been the first to a^iert that there were microbes in cliolera. 

We have given sufficient space to tlie writings of Pacini, to Tomniasi 

CrBdtrli*^ ailment in support of the Itulian's priority claim, and the 

rie-n of olltera. to show that Pacini undoubtedly found certain intestinal 

BiiT»-[ars^t4>8 in cholera dejecta and in the walls of the bowel. Hut 

i; ct quitt! |trobable that Pacini did not discover the true comma-lmcilius. 

t>iideli ftpimrently overlooked the fact that Pacini described his microlK?a 

'"of gnuiahtr or molecular form, being almost one-thousandth of a 

^_3ii«tro in wze."' Ollveti, who quotes thia description," idao very prop- 

wif potnta out that the microscopes in 1854, when Pacini is said to have 

"■" Twed hia cholera parasite, were of such poor construction compared 

the perfect instruments of to-day. that it is little wonder tliat he 

d not bAvo recognized the exact form of the microbe, and should not 

called it the comma-bacilhis. But since he did not so describe it 

bare no certainty that he really saw the organism first accurately de- 

- ■ bv Koch. 



' Ettore dTJrso. Pocho Parole sul Colera <liBelti> ai Padri ili Fanii^liu, Ban, 
Mr. ISM. 

'nUppo Pafini, Del Processo Morbosd del Co1er» Asiatiuu. Firenzv, 1880, p. 21. 
'Biv>i Cvuni sul Colero Aaiatico. Napoli, 18^4. p, B. 
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CHAPTER XX. 

OTHER VIEWS ON THE NATURE OF CHOLERA. 

Having given a succinct account of the leading theories concerning the 
etiology of cholera, including the parasitic dotcrinea propounded before 
Koch 8 time, we will turn now to the published opinions of several other 
writers. Among these there are some whose large experience with the 
disease justly entitles them to be heard, even if their conclusiona cannot 
be accepted. The views of a few eccentric authors will require no further 
refutation than their perusal will carry to the mind of the reader. The 
writings ot Pettenkofer will be critically reviewed by Dr. Ely McCloUan. 

Trie Views of Lewis and Cunningham.— These observers care- 
fully searched for cliaracteristic organisms in cholera and enltivated those 
found. According to them, as already stated, the bacteria and vibrios 
contained in the stools present no chnracteristicB by which they can be 
distinguished from those to be seen in the fKces of persona not suffering 
from cholera, or from those occurring in putrid fluids. 

Lewis and Cunningham, however, believe in a localized generation of 
the disease, and point out that they observed a decided parallelism between 
cholera and malaria. They put the case as follows: Docs it not seem 
more reasonable to infer that the disease was generated at or near the 
place of its occurrence, in the same manner as outbursts of malarious 
fevers ? There is nothing more remarkable in the production of an attack 
of cholera than in the production of an attack of ague; in some respects, 
indeed, the latter is the more remarkable of the two, seeing that, once 
acquired, the symptoms may recur at long periods after the origmal attack, 
and without subsequent exposure to the influences that originally pro- 
duced it." 

Again thoy say: " We would not for a moment have it supposed that 
we consider the two affections as mere gradations of the same disease; 
all that wc desire to urge is that cholera has as good a claim as maUrial 
diseases to a telluric origin. What the essential cause may be remains 
unknown in both cases; but the fact that the production of malaria is 
so generally under the control of improvements m the local conditions 
warrants ua in looking confidently to similar results with regard to the 
cnnse of cholera also." In this connection a few words on what may be 
called 

The Malarial Theory seem apropos. This hypothesis, like other 
erroneous views regarding the origin of cholera, has many superficial 
phenomena in its favor. It has always played a great part in the polemics 
of cholera, and notablv so in the last great epidemic in the United States — 
tlrnt of 1873. Xot withstanding many ptKdtive declarations that it was 
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cholera, a most reapootable if not the li^rgeet munber of phy- 
both numerically and Intellectna-lly, vhJle rocugniziiig the di&BaBe 
to hare been cholera of a fatal form, announced it as Amcricun cholera. 
h TiBDot held to be endemic, but the epidemic was supposed to have had 
iVangiii iu certain local malarial influencee. 

Aaother large class rejected entirely the cholera hj-pothesia, and pro- 
loaaoed the pestilence to havo been pernicious bilioos fever of an algid 
Rpe, or a congostive malarial fever, etc., and when pressed by the facts 
iraic refuge in I>r. Hint's description of these diBordei^, or behind such 
HIM U sporadic and septic cholera. (Peters.) 

Dr. Petere admits that malaria or impure air, in all it« forms, 
■M exeiuding swamp malaria, may bo great allies in the diffusion 
W cholera; but compound or mixed or civic bad air produced by all the 
[■an II vhich defile houses, srounds, cities, towns and villages is, he maln- 
lUBa, a still more positive adjunct. 

PcUm aluo writes:' 

" Dn. James Wynne and Buckler faateaed fhis pure malarial hypothesis, Tiir 
Hotm not rctich tlic dignity of a. theory, in their report of tlie oiithreak id the 
Billomon' Atmshoiise in 1849, whicdi was so enthuaiiuitioally ailuptiHl by luy friend 
b. Bed. ot LouisviUp, aad of which I have said enouu'li. 

*- Daring our greut civil war Uie UniUnl BUites had 2,835,1M2 men id the field, 
wtttfaatiag the navy or the ConfeUeriLte ti'i>i>i>s: there wi^re 1,46S,4I0 cuseH of 
■dartel ilise«so, with 40,310 deiLths; 1,76.5.')(}1 cases of intestinal disease, with 
lUS dokUts, aad SOU deaths in all from ilioli'ru morbus; but not one cubc ot 
ttailic rhulpju. because none mas imported from 1801 to 1865, and there was Done 
m Enrape. In 1866, when Uiese great aiiuies were disbanded, cholera was im- 
fWtMl uul swept over tlie country. 

" If these blows are not heavy enough, study anv nmp of the malarial districtH 
■ baly, all of which remained free from cholera, wTiile tlip non-malnrial districts 

' altmJust with it in 1884. Tlie cities and provincw* in Italy most heavily 

Jcnd by cholera last year were Turin, Cuneo, Genoa, Bergamo, Maasa Cor- 
IBS, Kafiles, Coiiipobasso, etc" 

Macnamara's Views. — This English authority has propounded a 
tksor; which is a modification of the one advancod by Snow, and also 
Aowialcaaing toward the opinionsexpressed by Farr and Pacini. Mar^ 
mmarm aiwerted tliat the a2)eciSc organic matter causing the diseofie devel- 
md only after the dejections had commenced to undergo decomposition. 
aoM in the fresh state the intestinal discharges were harmless, but after 
• lew dan vibrionos were formed, and then it wns that the pcjison bceamo 
ae6n. 'This dangerous period was of short duration, and after standing 
sIbv taore daj-a the dejecta became again liarmless. The matters itassed 
fcoH the bowels might, however, be dried, and still retain their ]H>tontial 
properties for an indefinite period, requiring only warmth 
re to become once more active and virulent. 
Hadumara also stated that the acids of the healthy stomach, and in 
brt all Binds, were capable of destroyhig the action going on in the cholera 
iMltil. and so rendering it harmless. Certain degrees of tempi'rature, 
faHtfa high and low, had a similar effect. Water was the most cooimon 
- ■" m by which cholera was disseminated among mankind, 

aya farther: "With the exception of the specific cholera-infects 

liter, I entirely ignore all other causes, or combinations of causes, 

capable of producing this dieeaeo. The circumBtances under which 

iifdo live may predispose them to itif action: Init neither air, water, nor 

Manuscript notes fumished to the editor. — E, C. W, 
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any other material iigcnoy can iudacc uii attack of cliolora, though man; 
of these mjiy eervs aa media by which the infecting matter ia conveyei 
into the iiiteBtineB. " Again in his " History of Aeiatic Cholera"' he"" 
jiresscB himeelf as follows: "Tlie diBcase can likewise I>e propagated 
various articles of diet, such as milk, or in fact by anything swallow^ 
which hafi been contaminated by the organic matter passed by choloi 
patients. In badly ventilated rooms the atmosphere may bo so fnlli 
charged with the exhalations from the choleraic fumes that people em 
ploy^ in nursing the sick may become poisoned. 

"Fluids, and probably solids, exposed to air of this description absor) 
the organic matter, and may thus become the medium for transmittii^ 
the disease. In the same way persons engaged in carrying the bodies o 
those who have died from cholera for burial, or iu washing their 8oile( 
linen, many contract the malady." 

As evidence in favor of the direct commuiiicability of cholcm by mean 
of water contaminated with cholera dejecta, Macnamant, among otha 
things, cites his own experience in the following caae: 

A small quantity of a fresh rice-water stool was accidentjilly mixed witi 
some four or five gallons of water, and the mixture exposed to the rays o' 
a tropical sun for twelve hours. Early the fallowing morning iiineteeL 
].)eoplo each swallowed about an ounce of this contaminated water. Th^ 
only partook of it onco; but within thirty-six hours five of these ninft. 
teen jjersons were seized with cholera. The choleraic evacuation had noi 
touched the soil. As it was passed, so it was swallowed. But it hod beei 
very largely diluted with impure water and exposed to heat and light 
for twelve hours. 

Macnamara describes in detail a number of characteristic features ol 
Asiatic cholera that are contained in the foUowing propositions: 

1. T/w unequal and very partial distribution of cholera is the firsfc, 
characteristic feature of the disease. This peculiarity is construed as a 
powerful argument against the acceptance of general epidemic or atmos-' 
pherioal influences to explain the origin of the disease, 

"This localized action of cholera, whether occurring in countries, 
towns, villages, or however small the community may be, is, in fact, a. 
characteristic wliich is more readily atlmitted than any of its other 
distinctive features." 

Moreover this localized action must lead us to assume "some moro 
tangible and specific cause than an imaginary something floating about 
in the air or carried bv the winds from plaoe to place." 

Macnamara here alludes to a well-known esperience, namely, that wa 
may see "soldiers in a particular barrack or station struck down by cholera 
while regiments on either side of them entirely escape, precisely as thoueh. 
the one set of men had been exposed to a murderous fire on the battle- 
field, while the other had been kept as a reserve in camp, and out of 
range of the enemy's bullets," 

The history of cholera furaiahea a multiplicity of examples illustrat- 
ing the limitation of the disease to particular spots and circumscribed 
areas. Aa in camps, so in towns, one side of a street may be attacked, 
the other completely escaping. Even in shijis this siugukirly abrupt ce^ 
satioD or limitation liaa been observed. One part of a vessel may suffer 
severely; another at the same time not at all. 
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i 77*c inkahifantv of certain districts are e3j)eciallff UiiUe lo U- vlniled 
Sitrhtl*ra. aii/i Ihe/te local itiea have features in vovmiOH with one iinolher, 
iiffring fn>7H {itlter f)l(lces which Itave usualli/ enramd its inflitence. 

In a gviii'ml vay it lias been found that cholem has been most de- 
»tn)-*tive iu liirge Beujtort towns, and tbe niHJority of tbese are buJlt 
.0 iow-lyiiig. alluviiJ soils, at the moiitbe of rivers; frequently they are 
■irtiselT popnlutt^d. Sjieakiiig broadly, the tower the level the greater tlit' 
nurtalitj from cholera. There are of course exceptions to this rule. 

TLv jirevalenoe of cholera in iow-lving towns waa noticed by Jameson 
m far WM-k ae ia30. The medical Ixiard of his day explained the fact 
in drawine attention to tlie likelihood of snch towns and places being 
mhalnurd Tjy an overcrowded and poor population, liiing under the worst 
btfnenic- conditions, breathing impure air, drinking impure wat«r, antl 
■-'jtifnmiii^ impure food, ilacnauiara, however, very properly points out- 
tbit the disease has been very virulent in places bnilt on high elevations, 
«r even on lofty mountain ranges. He rightly believes tliat the imperfect 
Okie of health of the l>oop iufinences the apparent violence of an out- 
in«k much more than the actual locality of their dwelling-houses. It 
■ST \k iMFiie in mind, however, tliat it is precisely the lower classes wlio 
'nmmonlv liavo their houses about the lowest levels of a town. The de- 
Irftit r W8t«r supply of their houses or hut« may also be noticed iu this 
nrntiet-uoD, as favoring tlie susceptibiliy to cholera. 

X It by no meaiis, even in lite majority of instances, attacks the i»- 
iahiSatUa of ths most insalubrious localities, even in our larger tmnm. 
Thewr eevms to be a contradiction between this and the foregoing prop- 
/wUiin, But it is apparent rather than real. Simon has demonstrated tliat 
• bile in London many habitual seate of fever were visited by the cholera, 
•me of the worst fever nests in the whole metropolis were nnalTected 
fcvit. But thisonly proves, what hard Iv requires to be repeated, namely 
tfiiit eren under the worst hygienic conditonis, the disease cannot arise 
A «MV. This is more clearly brought out iu the following statement: 

4. So amount of overcrowding, no special condition of the soil, nor any 
nrcmvu/anr« with which we an acquainted, has ever wen kitoton to orig- 
immU AaiaiiccholrradenoiHi among men removed from its endemic influencf, 
tr umUn the diseate has been epidemic at the time beyond the confines of 
Imdim. 

Tho hirtonr of cholera teems with examples illustrating the truth 
of this proposition. And especially we, the inhabitants of America, Iiave 
lOHOD to wlievo implicitly in this highly important characteristic of 
Adrtic cholera. 

Tbo crews of vessels among whom the disease has n|i))areiitlv origi- 
■■tod iDNiT days out at sea, have invariably been sliown to iiuve liad inter- 
ooniw wtto some country affected with the disease. 

3, Thv intensity of cholera varies during Us continuance in a country 
*r « largi Ioku, so that it has periods of Utile and great activity, in fmt, 
mamaUff Ktll-marked periods of increase, culmination, and decline. 

Hub cluimcteristic feature of Asiatic cholera is indicated by the fre- 
tfioi tmof the terms "outburst," "onslaught," "outbreak," "ravages," 
et&t in connection with the disease, wMch all denote the appalling rapid- 
Ttj with which a whole ^'ommunitr may be stricken down with it. As 
•rak^ the firet outbreak of cholera is the most malignant. The grndual 
' m which follows may, however, be more or less frequently inter- 
j rainifestations of renewed activity and \-irulence on the part of 
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the malady. In the Paris epidemic of 1831, of the first 98 caaes admitted 
into a certain hospital, as many as 9G died. And similar instaiicea of the 
early malignancy of cholera abound in the history of the disease throughout 
ail tountries. A pecuharity like this can only be rationally aecouuted for 
by the action of » specific organized cholera-virus. 

G. -4fier having been a certain time epidemic in a localitt/, it entirely 
disappears, unless in i'A* endemic area. 

MacnamAra observes that we know no physical laws which can ao- 
connt for the limitation of endemic cholera to India, nor why the diseuaa 

S-adually dies out after a few years of life and vigor in any other country, 
ut this" in no way detracts from the certainty or value of the facts. Out- 
side of India, it must always be rekindled by a fresh importation. Like 
certain tropical plants, it appears incapable of a lon^-continued existence- 
beyond the region from which it originally sprang: it mav, however, live 
Olid bear fruit even in the cold of a European winter, if fostered in cars-. 
fully-warmed conservatories, as, for instance, in the overheated houses of 
the Rnssians, Unless cared for in this way, it becomes dormant in tiio 
coldof a European winter, to sprout out again in the heat of summer, but 
with loss vigor than in the year of its primary invasion. As regards this 
remarkable feature of cholera, it may not be amies to point out here that 
Koch's comma-bacilli are minute tropical plants, wnich, unless artifi- 
cially cultivated, show a decided tendency to succumb to unfavorablat 
surroundings. Thoy flourish only on suitable soil; when this is not found, 
they are doomed to speedy death. 

7. Everi/ outbreak of the disease beyond tlie confinex of British India may 
be traeed back to Hindostan, through a continuous chain of human beings 
affected with the disease, or through articles stained mth ilieir dejecta. 

Cholera has never been observed to travel faster than man travels. 
In .\raerica we can be particularly positive about the truth contained. 
in this statement. For in no single instance did the disease break oufe 
among us before the arrival of one or several vessels from infected foreign 
ports. It never startetl inland, being always first observed in some sea- 
jxtrt town. For full particulars substantiatrng this assertion the reader 
IS referred to the chapters on the history of the disease, 

S. Ttie wiore ea-plictt the examination, the clearer the fad appears, that 
ifie disease, in the majority of cases, sjn-eadsfrom one humnn being to an- 
other by means of the cholera fames Ending its way into the drinking mater, 
and thus into the intestines of other people. 

So long as Macuamara admits that this statement does not imply that 
drinking water contamiuated with choleraic fomites is the only and ex- 
clusive mode of dissemination, wo may accept his opinion without 
scruple. The doctrine promulgated by Snow in connection with tho 
epidemic of 1849 will be seen to cover this characteristic feature of 
cholera. 

Macnamara further insiflts that, "so surely as water contaminated v 
choleraic dejecta is capable of reproducing tho disease, when consumed 
during the vibrionic etn^ of decomposition, so certainly it may be drunk 
with impunity after this stage is over, and when various forms of ciliated, 
infusoria have replaced the vibriones." By which Macnamara does not, 
however, mean to imply that the vibriones have any influence in indn&< 
ing cholera. Koch found his comma-bacilli to perish in the presence of 
niunorous bacteria of later development — ^a circumstance that may account 
for the harmlessnesH of decomposed dejections. 
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The Views of Pettenkofer.' — During the past thirtv-five yejirs Ppt- 
■■riknff-r has given to the world an extentletl arniy of cholera works. So 
f-'(ii>ntly ann so dogmatically has lie written upon this dieejise, that it 
• ■Ail'i M>cm as if he considered it his own preemption: Pettenkofer's die- 

ThJB Utter end of the nineteenth centnrj- is unqualifiedly proj^n-ssive, 
and PeCtenkofer is uudoubUMlly the most progreaaivo of cliolora philnso- 
dbcTL In 1834 he adopted in an enthusiastic manner the theory of Von 
Gid] as to the eigniBcance of diarrhcpa in cholera, but he soon found 
tk>t be waa untrue to himself in countenancing a too evident proposition. 
Mid be lbfreui>on abandoned it for his more elabonite" ground-water "and 
]iK*l (irigiii bv{>othesia. Upon this he has erected a most perplexing super- 
AnK'ture, winch hu Burrounds with a confused glamor of numberless, 
sninmiiDg, and unneceiisarily tedious details. This ho culls scientific 

At the Cholera Conference of 1867, he remarked: " I have no doubt 
whai'vi-r that cholera is propagated by means of movements of men and 
rhin;:*'," bat perceiving that for once lie liad made himself quite in- 
Lriii^ible, he added: 

'- W»> muBt start with this principle, that a given locality is the focus of cholera, 
&t«a which Uie genu uf the dL<)ease is prupa^ted by man. It is true, however. 
tkal imui. eominij; truni the infected locaUty, transmits this ^mi; still it is not his 
bahr. strirtly speftkinK'. which is the dirtjct a^nt of tranemuwion. Recent experi- 
tmim in Gernuuiy, anu particularly in Bavana, at Municli, Heilbronc, aod Spires, 
4b ant establish ft correlation lii'tween the recognition of the Urst symptomH of 
AolMk to a. place and the arrival of patienta from an infected locality, so it is still 
Ab loodity ftoelf wtiich in the true focus of the germ." 

Is it any wonder that the ilhistrioas Professor Parkcs arrived at the 
tntclusion that '" Pettenkofer's views are rather difficult to understand," 
tad "that they seem rather wanting in clearness of expression."' 

The theory advancwl by Petteukofer prior to 1865 was that there was 
Mevnuy for the production of cholera — 1. A layer of soil permeable to 
wUer UM air, extending down to the line of the subsoil water. 2. The 
nredin^of the line of the subsoil water from a pret-iously attained vn- 
*Muei height, 3. Tlio presence of organic and especially oscremcntitioua 
xatUT in the receptive layer of soil. 1. The specific cause of the disease 
•kick t> ouried chiefly in the intestinal discharges of cholera patients, and 
poMiblir of healthy individtuiU also, who may come from infected places. 
■.- .\ii individual predisposition to the disease. He also maintained, G. That 
•.:.• "].i-iflc cause of cholera becomes active through changes occurring 
;, ;h'- «iil, and not within the human organism. 
In 18*i7, in answer to Hirsch, he said: 

" I by no m«tns deny the transniissibiUty of cholera by nian coming fmm an 
lori-ii-al' plane. I consider man alone aa the spLvilk' i-ause' outside of the inSnenc-e 
■;: '.if" inr«-ted lorality; moreover, I consider him the propagator of cholera when 
tf •L<j(iicB from a ]ilaee where the genu of the diaeuse already exists.'' 

■ Th"" writiDKa of Pettenkofer have been so nunieroiia, and have withal coni- 
DBUMlnl M> iiiui'h uttvntiuu, tliat the e<litor lias deemed it permissible to allow 
Ttlhn ni'ir-' "isu-- t.i thi-ii' i.-onsiderHtion than tlieir intrinsic merit really demands. 
Dr.llrf'I'' " "iinenled to give this part of tlie work his special al- 

VBtinn. '111! editor's material, as well as by various conunents 

jpim !'• ' "il aasertions. Dr. McClellan clearly shows that tlic 

iht>an^i ' <|uitc untenable. 

I ; I 1 ts of 1873. London, 1875, p, IBft 
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But he asserted that there itiuet he a local subsoil disposition to cholera, 
as evinced by the immunity enjoyed by many places; but there was also 
in places in which the disease was prevalent, a varying rise and fall in the* 
degree of local susceptibility. The cause of this variation, be asserted, is 
to be found not in the season of the year or in the condition of the atmos- 
phere. It resides in the soil and is due to variations in the level of the 
subsoil water, that is, in the varying degree of saturation of tlie ground. 
It was still uudetermiued, he thought, whether a certain condition of the 
soil was necessary for the development of the cholera germ, transmitted to 
it through commerce or human intercourse, or wlietlier tho germ became 
active indepoudontly of this condition, and that an individual predisposi- 
tion was oceasionod by telluric influences. 

In 1871 Pet tcnkofer again strenuously denied that cholera was a conta- 
gious or infoctioua disease. He insisted that the cause lay in a local soil 
disposition. He maintained that the spread of cholera lu India itself could 
be explained much better bv his subsoil-water theory tlian by tho atmos- 
pheric theory of Bryden. fie also claimed that by his theory the immu- 
nity which certain places alwai/s eti-joyed, and which others only occasionally 
efijoynJ, could be satisfactorily explained. Again, having learned that 
cholera epidemics of rirulent tj-pe had occurred on ships in mid-ocean, he 
asserted that no oue could get cholera on shipboard except those individuals 
who had imbibed the germs of the disease on shore, or who had received. 
into theirsyatem somesubsoil water, ormalaria; that there was no spread 
of the disease from person to person on shipboard, no contamination of 
fabrics with cholera discharges, and that no infection of food or drink 
could occur; tliat so soon as all who had imbibed the disease on land 
either died or got well, the eliips were pure — the disease having died out, 
as it had no earth, soil, or subsoil water to bree<l in. 

Pettenkofer has evidently had but little to do with sliips — what a pity 
he did not know that there was bilge-water on board ships. Haa he 
known that fact what a magnificent theory he might have built up. 

Ill 1S77 Pettenkofer was in groat danger' of becoming finally intrenched 
in Bengal. One almost thought that he had fully joined hands with the 
Indian sanitary commissioners and was at last convinced "that cholera 
appears to bo due to certain conditions of air and soil, or of both, as yet 
httle understood." 

The Bavarian savant, however, escaped, for in 1885 he is, if possible, 
more emphatic than ever in support of his local soil views, and more viru- 
lent in defending them against tho adverse criticism they have so liber- 
ally received." 

The official report as to the variations of the "ground water," and to 
the general water supply of the city of Munich in 1ST3, was most unforlji- 
naie for Pettenkofer s tlieory. 

"Injanuarv, 1873, tlie ground water was relatively deep; it rose in March, and 
on the 30tli of June wna bie'her than it liad been for a lonj^ time. At that tiniR 
tlie cholera oommenced; the ground water tell a little in July, but rose again 



August, so that on the 2Tth of Augiist it Htood at its hig-best point; but while it 
was tliuB rising the cholera was at its neatest intensity; from the 37th of August, 
tbe RTound water fell continuously until November, and during all thin time cbolertt 
declioed, while, according to Fett^nkofer's theory, it should have increased; on the 
19th of November the gi-ound water began to rise, and exactly at this tiuie cholera 

' One critic went so far as to prove tbe introdurtion of cholera into the Bava,- 
rian prison at Laufen fiiim the very data furnished to prove that it had not been 
introducecl but hod oriyinuted froiii subsoil influences. 
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d rent-Jied asccoDil sx^me. In Janiinn' ttic< ^nviind water T^ll 
ban in December, but stdLl was more llian in October and Ko- 
Ktadar-" TTpon this evidence Dr. Parkea remarked: "In (act, nut to go into de- 
hdi, it aemtas certain that no connection could be niaintoined between ibe clians^ 
il Uim fTronnd traler and tl\e cholera caaos, and Pettenkofei-'s h vpotheBia has tfiua 
m» i»*d a cevere and porhaps fatal blow in the very place where the evidence 
■a»M|ipaBed t« be the moat favorable to it." 

His most recent writings published originally in yard mid Siid (tlien 
nprodiinxi in ramphlet form,' utso translated in full in tht> London Litn- 
€«,' and rppubliahod in Amurica},' indicate, on comparison with his former 
" , that he now endeavors to reconcile his local subsoil wat«r 



EOliaUy from liFeless chemio^ poison in being composed of the HnuiUe 
lits of living matter which when taken into neallhy bodiiia rapidly i 

i multiply under certain cunditiou^ and by their life-Krowtfa disturb II 

Il of the bony. These germs of disease belong to the si ' " '" "*' 



tfaeonr with the reaults of recent inqniry into the etiology of the disease. 

So attempt will be made to follow Pettenkofor through all the wind- 
ian of tiuB last presentation of his theory. Indeed space would not bo 
tefcen for it at all, were it not that Eiich theories are mischievous to human 
life and should not pass uucbailengod. The component parts of his theory 
■■ai it now stands have been abstracted from his " scientific argument," and 
"ill be K^trung together. 
Pettenkofer now writes: 

"Cholera is an infectious disesee. By infectious diseases are meant those 
• which are caused by tlie reception from without o( speciBc infective ma- 
"'ft healthy bodies, which material acts like a poison. Infective material 

— "--"— ' — — "*-' i-__z _^i __: — ;^ i__.- ggj jj[ ^|jg snuillest 

bfl" 
le-tro 

.. _ _. ... „ . maJlest units of life, to 

■cbizuiinycct^, which he on the border-land of the invisible, and which, ac- 
nvdiiM; to their form, are known as cocci, bacteria, bacilli, vibrionea, and spirilla, 
aad t£irly millions of which, according' lo Naegeli, hardly weigh one railli- 
inminel . . . Cholera always re(|uires for its propagation favorable stations 
«B land, and, as a rule, if the t'oui'se of epidemics be traced, a gradual extension ia 

■ iimmii I yetiTs is found to luki.- plaic in fixed directions. . , , Not only does 
Ite ^jaical nature biit also the chemical constitution of the soil have an inllu- 
fan> cm the occurrence of cholcnt — to wil, the presence of organic matter and 

■ ■III The influence of tjie soil on the development of infectious disenses can 
Mtly be uaderHtood by n study of the organic processes which take place in it. 
Tk Dtocesata ikr« eventtully dependent on the action of the lowest organisms, 
whicD mquire for their growth a certiun temperature, so much water, air, and 

In order to explain the occurrence of cholera on such varied soils as 
osmI of granite, sand-chalk, and shell-chalk, we must suppose tlutt the 

___8 in its interstices much organic matter and water. . . . Thegerms 

tt pativtection ami fermentation abound in the free atmosphere, but they only 
paw and multiply where they find suitable food. The refuse from Iioums, dis- 
wilred or mupended in water, forms an excellent nutritive material for the lowest 
oqeuBtMiia which are so harmful to us. . . It is clear, in ray opinion, that tlie soil 
•Ml the moisture at the soil play a princinal part. The dampness of tlie soil ia, 
mdcr certain conditions, clearly relatoa to the subsoil-water, " grundwaaser." 
Endemiis of cholera abound dunng the time that the "grundwamer" is falling, 
Aan tiw earth is comparatively dry. By " gnindwasser" is to be understood 
n of dampness of a porous soil when all the pores are Oiled with 
-' > -=;. together 011 up the interstices, then the soil is called 



If water and a 



tBHpIr lUiilp I luvve so Ion;; and so ofteJ) tcpoken on tlie influence of the 

toll of tliv ground-wat« " "" ' " -' ' ' ' " 

taoaeina a gr>«at many 

U|cUy lianiifol. But such is not tJie cuiu-. 



■Die Oialirni. von Max Von Pettenkoler. Berlin and Bi'eslau, 1884 
'CboIem-byMaxVonPettcnkoter, Nov. 1, to IX-c. 20, 1884. 
* ^^Hilor Science Monthly, February, March and April, 1885. 




■y of typhoid fever and cholera, tiiat I 

~ with the view that subsoil-water is 

The suteoil-watcr is merely an indi- 

and has no more to do with the actual processes than 

the going of a clock. The fall of Uie ground-water 
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not tha \anst effect on typlioid fever or cliolei-a in the neighborhood. Tlie obser- 
vatjou of the level of the surface of the water in springB as an indimtion of the 
Mljilf lit the subsoil-water is of no value from an etiological point of view, unlesta 
the Sluing be indepondmt of the nearest water-course, and unless at the time of 
the observation the real stnte of the spring is a tnie reflex of the condition ol tlia 
subDoil-water in its neighborhootl. . . . When an epidemic of cholera oecura 
in winter, then a relatively low state of the ground-water is found to prevail." 

But at Manich in 18T3 on the 19th of November the ground water 
began to rise, and exactly at this time cholera again iacreased and reached 
a second acme. 

It does seem aa if it would he well for Pettenkofer not so persistently 
to iguore the work of real investigators. One can scarcely believe that 
he would have written the last Bentenee auoted had he been familiar with 
the fact that a very severe epidemic of cholera occurred in Russia during the 
winter of 1853-54 which could only partially be accounted for by the habits 
of the Kussian peaBuntti, the construction of their houses, the faulty heat- 
ing apparatus thoy employ, until Doctor Houth pointed out that in the 
Kussian settiements everything is thrown out around the dwellings, and 
that owing to the intense cold and the great expense of transporting drink- 
ing water, the Russian peasants are in the habit of drinking the water of 
melted snow; tliat investigation showed that the snow used for that pur- 
pose was frequently that on which cholera st«ols hod boon thrown, and 
that by this impure drinking water the epidemic was prolonged. 

The ground water durmg this epidemic was most certainly in "a 
relatively low state;" it was most certainly in a perfectly frozen state, and 
it must be very clear, that neither the soil nor its mixture played any. prin- 
cipal part in that epidemic. 

Again the peculiar method of reasoning adopted by Pettenkofer is 
shown in connection with observations he made in the Munich epidemics 
of 1836, 1854 and 1873, as well as by certain alleged facts which he pre- 
sents regarding the city of Augsburg visitation of 1854. Because Munich 
and Augsburg are very much alike m situation and mctoorological factors; 
because they are in a direct line not far apai-t; because differences in 
amount of rainfall occur; because Augsburg had an epidemic of cholera 
in 1854 and none in 183(i or 18T3, ^' wkenonti/ a few isolafvd cunes occurred;" 
because Augsburg in place and time and individual disposition is suscepti- 
ble of a cholera epidemic; because Augsburg once lost three per cent, of 
her population from cholera, while Munich lost in the same epidemic 
(1854) but two and a half per cent, of her population; because in 1S36 
Augsburg remained free from cholera, while Munich was infested for six 
months; and because no doubt exists that cases of cholera passed, with- 
out isolation and disinfection, from Munich to Augsburg; because of all 
the foregoing, it is proven that cholerii w n mliimialic disease and may b» 
leltollv iiithpendent of hivian intrrcnvrxe. 

The writer (Dr. McClellan) luw long been of opinion tliat Pettenkofer 
did not in reality understand or comprehend the views of those whom he 
caIN contiigiouiKts. 

Read what he himself says: 

" I Hhull now leave the arguments for the localists, and poas on to consider the 
circumstances which are favorable to tlie viewsof the conta^niste. That anepi* 
demic of cholera does not permanently last in one place, but after a longer or 
shorter time ceases, is explained bp the eontagioniets as due to the ^ataralton of 
the populatioii, vhtreby each iudividval acquires a jiroteclUt ivfiuentx agaitut 
cholera similar to thtU acquired after vaccination as against »niall-pox, an4 
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IP Jib itudaner*. This hyp«>t.hMis does not explain wliy on epidemii? is some- 
_ w tmU mad aomeliiiiea slow in its course, why it is sometimes vast in its lav- 
ip* MM at other timea aljg-ht in ita effects, while the coDdition ot mankind 
1 1 ■mini I pradiodly tlie sume. With as much reason migLit the locaURta assert 
^■t tbe germs ol cholersi And at different times the local condittonH to be favor- 
aUr t» nnfiirorBble, with the natural consequences of gronth or death." 

The italics are supplied for cmphasiB. Not content with forming a 
HHwytor tha guidance of hinisolf and followers, Iil' manufacturea one for 
tk«e wbom he coneiders hla opponents and whom he stigmatizes as "con- 
afiaDist&*' So such theory nas ever been advanced by any one but Pet- 
takofer. He really should study up the " theory " (?) of well-instrneted 
widcaiotogiHta before he writes again, when lie will find that nothing of 
ae kind he has stated has ever been claimed; but, even if lie will not do 
», (/ tA ofnofnrfhrr iftiportaiKe. 

Chapman's Neurotic Theory and Similar Views.— Dr. John 
('Lipman is the indefatigable cliampiou of ii rather ingenious theory, 
*i nbing cholera to a primarv disturbance of the nerve-centers. Where 
•■> many distractingly confusing theories have Iteen proponnded, we have 
'■irit-ly the right to completely ignore decided riewa, even when they 
-viri on reflection irreconcilable with fact and extravagant. We may, 
i^^refiTP, be permitted to briefly indicate the essential points in Cliap- 
nuri'p- theory, as well as the nature of his pretensions to have it recognized 
t„ aione cnpstble of explaining the true character of cholera. 

Ilanng repeatedly claimed for this disease, and indeed all diarrhonl 
■L-*irderi, a purely neurotic origin. Chapman (juite recently again cornea 
■i-' 'Jio front with a loud flourish of self-assertion. In the Westminster 
ifcvit-w. for October, 1884, he .publishes an elaborate paper on "The 
N'Q-coutagiouetieee, Causation, and Scientific Treatment of Cholera," in 
vtjch he substantially roi>eats his former views and adduces further al- 
k^ eridencc in support of them, 

ChA|iaian believes that hia doctriue aloue affords a complete and con- 
Meat explanation of all the seemingly mysterious phenomena of the 
dame. It may be thus expresseil: All the symptoms of cholera are due 
lo smnltaneons and abnormal 8U]>erahundance of blood in, and excessively 
preiaimtiiTal activity of, both the spinal cord and the sympathetic 
Mmns oenters. 

He states that 

** During' the last half-centuiy many ntudents of choleis have ascribed it to 
iwiiilii of tlie nervous sj-steni. In 1631, Dr. G. H. Bell, in his work, -Cholera 
ll^iljriia.' endeavored to prove that the diaeoae is due to a morbid state of the 
8;^n|Mbc(ic- SevenU other Anglo-Indian physicians, impressed especially by the 
MHmdicpbenomena of the disease, asmbed it \a disorder of the nervous sysMm. 
la UH k French physician. Dr. L. Auzouk, published the doctrine ' that uholeru 
MtotlMKreat Sympathetic what epilepsy is to the brain.' Dr. Davey, inliiswork 
«■ the 'Own^ionii: Nervous 8yat«m,' published in 1B59, cluinis to have shown 
Ihal choleiK to due to a morbid state of that system. The eminent English physi- 
(MB. Sir William Oull, refers the symptoms of the disease to ' an early and severe 
Aqnirioa ot the gauf^lionic nervous centere;' Dr. Copland, in his ' Medical Dic- 
tioMWy,* iiijjiiiiiiii a like opiDion; and Dr. Goodeve, one of the must recent of the 
Bl^A ainoaritative writers on cholera, says that tlie state of tlie lun^ and 
teMrttooa impUes that the nervous system is under a morbid intluence. But 
tbaagb tbe antboritiea in favor of the nypotliesis that, to a lur^ extent at least. 
dHtaift la a disorder of Uie nervous system, are numerous and weighty, all of 
OMm aaeribe the disorder exclusivelv to tlie action of the Symputlietic: the rdW 
■f tba atNbro-«pinal system is whollv ig'nor^, and while seveiiil of these pathol- 

— '•--' » o( opinion that the nympathetjc nervous system ia profoundly depressed 

' 1, no one ot Lliem explains in wluit consist the several links in the 
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clinJn of causatioa between the alleged dixoi'dGr ot this nervous (lyRteni and tba 
manifold symplonia of the diaeaao." 

He thon takes up seriatim the ilifferent symptoniB of cholera aiiti en- 
deavors to account for tliem in the light his theory. This part of his 
argumentation is stniiiied, far-fctchcu, and thoroughly nnsatiBfiictory, 
He ignores tho actnai primary lesions of cholera, and sul^itutes tlierefor 
his suppositions neurotic disturbance. The various structural alterations 
found in cholera are to his mind merely secondary disease-processes. 

Having shown to liis oivn satisfaction that all the eymiitoms of cholera 
are produced hy a preternatural, tumultuous energy and activity of thai 
nervous system — lioth cerebro-spinal and aymjathetie; and that, thouelt 
extremely numerous and various, they are completely accounted for dy 
the operation of one and the same immediate cause, he disposes at onft 
Htroke of all other theories, including that of Koch. For, says he, 

"While the hyiKithesis now hriefly expound«l does not exclude the possibili^ 
of the existence of a, cholera poison, germ, ur microbe, it in self-sufflcing. und UiiK 
fact renders it extremely improt>able cither that any such poison, ^rm, or microbe 
IB causative of cholera, or tliat tlie disease is in any sense more infectious or 
tagious tbao is sunstroke or epilepsy." 

Chapman'8 treatment is by the spinal ice-bag. He states that it maeb 
be put exactly alonp the center of the spine, and it will do harm if not 
kept there. By this conrcnient doctrine, he can readily account for any 
want of success in treatment by his method. Chapman makes the aston- 
ishing claim, that his method is approved alike by medical science and 
common sense, that it is thoroughly practinable, that it is sanctioned by 
the experience of every physician who has adopted it, and has been proved 
to he successful to a degree snqtassing that of every other kind of treat- 
ment which has hitherto been triod. 

Such atatements are certa,inly too much exaggerated to deserve more 
than this passing mention. Nor is it surprising to find their author en- 
tertaining the further equally false notion that the summer diarrhcea of 
Europe, the cholera infantum of the United States of America, the diar- 
rhcea premonitory of cholera, ctolera noHras, and Asiatic cholera are 
all mere varieties or grades of in-tensity of one and the same disease, and 
that they are all alike one to the same proximate cause, and are controllable 
in one and the same way, namely by the spinal ice-bag. 

That associated with cholera there are grave nerve-disturbaneca is dis- 
puted by no one. And it would be the part of ignorance to deny, their 
groat significance and importance. Yet they are secondaiy manifesta- 
tions, ivhich follow primary intestinal disturbances as clearly as do all the 
other .symptoms and phenomena that characterize an attack of cholera. It 
is rendei-ed probable by the rcsulta of receut investigation that chemical 
l>odies allied to the ptomaines enter the circulation, and acting with great 
energy npon the nerve-structures produce those decided perturbations of. 
their functions witnessed during an attack. 

But although we must reject the theory of the neurotic origin of cholera, 
it may nevertheless be rememl)ercd that in a somewhat modified form, it 
has other supporters beside Chapman aud the authors mentioned by him. 

Thus Briquet and Mignot, in 1866, announced before the Paris 
Academy of Medicine that cholera was due to the action of a miasmatic 
poison attacking the cerebro-spinal system and producing a "veritable 
hyposthenization. " 

Again an eminent French writer, Laveran, accepts almost unchangcil 
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tlip TKira of Itriqnct jlhiI Mtgnot. U« save thut when eDoiigh of the 
^olos poisoQ lias fonnil its way into the Bi,'Btoin, It attacks directly the 
WW hlO-^Biml eVEtein, aud only through this intermediate nerve-action the 
ardlMtr palmonary and intestinal symptoms are developed; even the liy- 
fiwrnii of the intestinal mucous membrane observed in cholera is, accord- 
ing 10 him. caused by vaso-motor paralyeia. 

In our own country Dr. Fred. Hum^Mirt,' in a recent article on Asiatic 

r^jofpTB writes as follows: " And now when we collect all the symptoms 

■ — ■■' v.<- picture and add our own experience to form a diagnosis, we come 

"rtulusion that we have hereaBliock of the nervous system — promi- 

■■)•• syraputhetic." 

.i iliiT Ajnerican «Titer, Dr. Eaymond Rogers,' m an article on 

■' h'>l--n»: Ita disaetrons past and its more hopeful future," also maintains 

ihat the (liseaBO is essentially a neurosis. He says: 

" Tlie liiipe for better rtsults clearly depends upon our breaking loose from old 
InlitiiKi". old theorien, old syRt«nis, ku as to be aole to read the disease in the 
Miv, siiupte light of its actual xymptomni no-d its well-known cadaveric autopeieN. 
ilim wUr the eesential character of the disease be discovered, and at the same 
xan* ita mtiono) and successful treatment.'' 

Whi-reupou he immediately " breaks loose" in the following words: 
r i- fHsential to the healthy physiological action of the brain, that it be 
. I . . 1'. i.t-ith currents of blood normaTin constitution and in full measure. The 
> ' I' I ilWturbaDce in its etiuilibrium, in either of these respects, is capable of pro- 
,:i^ >iiilileu anJ sometimes alarming or fatal effects. The pincned visage, 
- i,i:> ij "vetiiills, luslerless eyes, burning thirst, hoarse voice, wsKherwoniaa's 
■.ui.ii.. -^ii|>pret»ed urine, cold extremities, and the voiceless yet smaking cadaver, 
.. I ;. li -iiv story of emptied blood-vessels and a depleted bnua. These conditions 
r-> >~*u<iili- a speedy re-BUpply for the brain and heart. This can be accomplished 
only thruug'h the instrumenKiJity of gravitation — by potition. Let it Uier^ore 
act b« furvott«n that the treatment of cholera resolves itself, in a measure, into a 
■Bple pr^Uiiu in moclmnics— in hydraulics — upon the principle that water {or 
Hm) tends it) run down hiU. This philosophy is emphasized m the fact that the 
lnM at lilooti which, in the upright position, would qiucklv produce syncope or 
teth, WTDuld B«u«ly 've heeded in the horizontal position, frmtion thus becomes 
Ih* toMdnnuuital consideration in the treatment of this disease— horitontal in mild 
^■a, or ini^ined. witli the head lowest, in grave attacks. We have reason to 
tapfimn titmt position alone would save a large proportion of the cases which otlier- 
vwr wnahl prove fatal. In severe attacks the mclination of the body sliould be 
'CnriJy maintained until reaction beeomtsestivbliBlied." 

Comnu-nt upon this remarkable extravaganza docs not appear to be 
oUedfor. 

In striking contrast with these alarniingly transcendental nerve-theo- 
arwsnrv 

Lebert's Views.— This German writer of large experience accepts a 
fboleni l^erm as the single ultimate causu of the disease. His account of 
thv tlioiogj of cholera is written, as it vrere, with prophetic foresight of 
Cadi'k discoTery. lie argues from the facts belonging to the natural his- 
taiy of cholera,* and thus reaches conclusions that are in almost complete; 
hnmioBT with the much later views of tho Gorman mycologist. lie says 
iirtbkctfy: 

" Id explaining the development and diffusion of infecting parasitic germs, I 
ba*« «)lci|H«d * view whicii seems to me not only to be in hannony with the facts 
M n niun u history, but also calculated on tlie one hand to refute every exclusive 
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theory, and to show, on the other, thnt we are not justilled iu skoptically reject- 
JDg fucts Hunply because they ai'e not constaat." 

I^ebert calls his theory the " mycetio " one, for it ascribes the origin 
and development of cJioIera to parasites of the lowest form and smiilJest 
size. He believes iu a minute, specific, and peculiar Indian parasite, that 
develops its action, wherever it ia carried, provided it finds favorable con- 
ditions for prohfic reproduction. From what is known of the life of tlieee 
lowest organisms, it is readily understood thtrt the air cannot be tlie cbiet 
agent in the dissemination of cholera. When the germs are fixed to some 
liteless substance tlieir activity may be increased by contact with fluids, 
The frequent infection of washerwomen handhng soiled linen is explained 
by Leliert in this way. 

The important rile played by the water impregnating the soil is due to 
the fact that if it be rich'in nutritious matter for bacteria, if acts as ft 
breeding-place for the infectious parasites. In drinking water cholera 
finds a frequent and potent medium of dissemination, but drinking water 
alone cannot be considered as an esclusive or even necessary means of 
convc)'ance. 

In other words, cholera recognizes no one element of dissemination, 
" not even that moat trequentlv injufious, us the sole sovereign and dominant 
factor in its etiology. Among tbe reoaons why the disease does not luUy develop 
under apparently favorable conditions, we luay notice here amin the fact that tha 
germs may rea*;)! even an exuberant growth in tlie water of the soil and then be 
destroyed by othernise innocent bacteria of putrefaction and fermentation before 
tliey Have come into tjiorough contact nitFi the human organism. A specillD 
germ, a favorable medium of development, sufficient contact witli the human 
ot^nism, only sUghtand temporary development of the protomyeetes destructive 
of the cholera germs, tlicse are the fLmdamental conditions for the development 
and diffusion of cholera to any great extent, and every perttirbation. every solu- 
tion ot continuity in the chain of these factors of development may prevent or 
lessen its destructive action, 

" The natural history of the protomyeetes teaches us again that the exuberant 
growth of the cholera germs may be brought to an end, even when at the height 
of their destructive activity, by the development of other harmless parasites." 

It has b?en shown that raftsmen and boatmen, with their families, may 
infect various landing places. Oiasemination of the disease on a grander 
scale occurs in the same way by sea voyages from one part of the earth 
to another. 

Vet the precise way in wliicn the disease is conveyed may remain quite 
obscure in particular instances. 



by slightly soiled linen and other effects of cholera patients. We know how in- 
visibly and variously bacteria usually spread themselves, and we know that it la 
not possible for the most carefully orgfanised sanitary police to subject every chol- 
era germ to inspection." 

Ho doubts the influence of de«d bodies in communicating the disease, 
believing that " putrefaction rather diminishes the capacity for infection, 
and that the bacteria of decomposition destroy the germs of cholera." It 
will be seen presently how completely tbese views accord with Koeh'a 
doctrine. 

Lebert believes that it is possible for the cholera germs to be dissemi- 
nated by the air. A strong proof of this (wssibility he finds in the other 
wise inexplicable 

ice of a {feculiar diarrhuea iu large cities so soon as cholera has taken 
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r root, as well as that other fart that during tlie prevulonop of cholera discuses o( 
the moat different kinds miiy show some of the unmistakable signs of cholera. 
The relations between cholera and other epidemics do not favor the belief that the 
one can encliide the other, any more than that they are intimately connected with 
one another as regards their origin." 

f Bot atmospheric diBsemination is insignificant when compared with the 
B&r more frequent conveyance by infected water, lie eums up Mb viewa 
Ion the subject in the foUowtng manner: 

"The tTuth is, nothing acts exclusively in the development of cholera. The 
only indispensable factor is the cholera ^rm; this acts in every case, from tbe 
lightest to the moat severe, at every penod, in every epidemic, in eve^y land of 
tbe earth, and yet ita action, too, varies in extreme degree. In mtiny coses it 
causes but a temporary diurrbuea or a light cholerine, while in other cases it may 
be fatal in a few hours, the difference depending probably on the numbers in 
whicli it has entered, and on the favorable or unfovorable conditions of develop- 
ment it encounters in different' individuals. Since, then, all other etiological con- 
ditions must iirst act through this fundamental cause, aad since this ^enu is dif- 
fused cliietly by Huids, but may also be spread by tlie air, by the clothing and 
bedding, by various emanations and inflltiutions, it may be readily understood 
that there is as much irregularity in the nature of the vehicle of the germ as in 
the mode of penetration of the vehicle into the recesses of the organism." 



>f penetration of the vehicle into the recesses of the organism." 

Having acquainted the reader with the etiological opinions of several 
writera, most of whom are foreigners, we may now turn our attention to 
a few representative 

American Views, — The official report on the cholera epidemic of 
18(3 in the United States, ' is one of the most instructive works on the dis- 
ease ever issued in any country. Dr. John M. Woodworth offere a series of 
C positions " condensed from the vast mass of cumulative evidence which 
been laboriously collected by a multitude of cholera-students in both 
hemispheres." As these propositions are intended to bear solely upon tbe 
qaestion of the exclusion of the disease from this country, they are here 
reproduced. 

*' 1. Malignant cholera is caused by the access of a specific organic poison to the 
alimentary canal, which poison is developed spontaneously only in certain parts 
of India (Hindoatan). 

" 2. This poison is contained primarily, so far as tlie world outside of Hindo- 
fttAS is concerned, in the ejections — vonut, stools and urine — of a person already 
infected with the dlwase. 

" 3. To set up anew the action of the poison, a certain period of incubation witli 
the presence of alkaline moisture is required, which period is completed within 
one to three days; a temperature favoring decomposition and moisture or fluid of 
decided alkaline reaction hastening the process, tlie reverse retarding. 

" 4. Favorable conditions for the growth of the poison ore found in ordinary 
potable water containing nitrogenous organic impurities, alkaline carbonates, etc. ; 
in decomposing animal and vegetable matter possessing an alkaline reaction; in 
the alkalme contents of the intestinal portion of the aUmentarv canal. 

"5. The period of morbillc activity of the poison— which lasts, under favor- 
able conditions, about three days tor a given crop—is characterized by the pres- 
ence of bacteria, which appear at the end of the period of incubation and disappear 
at the end of the period of morbillc activity- That is to say, a cholera ejection, 
or material contaming sucli, is harmless both before the appearance and alter 
tbe disappearance of bacteria, hut is actively poisonous during tlieir presence. 

"6. The morbillc properties of the poison may be preserved in posse for an 
indefinite period in cholera ejections dried during the period of incubation, or of 
infection-matter dried during the period of activity. 

" 7. The dried particles or cholera-poison may be carried (in clothing, bedding, 
etc.) to any distance; and wlien liberated may find their way direct to tiiL> alimen- 
tsry canal through the medium of tiie air — by entering the mouth and r 
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being swallowecl with the naliva — iir, If'sis ilirectly, Uii'oueli tlie medium of wuter 1 
or food in which they have lodged. 

"8. The poison ia destroyed naturuUy either by the ^roctws of (trowth or by ] 
contact with acids: (1) those Mintaineil in water or noil; (2) ucid goaea in '' 
atmosphere; (S) the acid secretion of the stomach. 

"0. ItmayaJ»obe destroyed artificially (1) by treating the ciiolent-«je<.-Lioii«, 
or raat«rial contaiuine- them, with ucids; ^2) by such acid (gaseous) treabiient uf 
contaminated atmosphere; (8) by establislung an add diatliCBis o( the system in 
one wiiu liaa received the poison." 

Ill tliu same volume Dr. Ely McClellan formulates the following propo- 
sitions touching the cauaoa of epidemic cholera. 

" 1. AjflAtic cholera is an infectious disetwe resulting from an orKtinic poison, I 
which, gaining entrance into the alimentaty canal, acts primarily upon and de- 
stroys tlie intestinal epithelium. 

"2, The ui^.tive agents in the distj'ibution of the cliolera poison ai-e the dejec- 
tions of fwrsons suffering from Uie disease in uny of its stages. In tlieue dejections 
there exists an oi^nic matter which, at a certain stage of decomposition, is 
capable of reproducing the disease in the human organism to whicli it tuts gained 

' ' 3. Cholera dejecta coming in contact witli and drying upon any object, such 
tut articles of clothing, betiding and furniture, will ret^n inueOnit^^ly their power 
of infection. In this manner a sure trunsmissibUity ot the cholera infection is 
elTocted. and a 'lislincl "utlitwik "f the disease may oi-cur by such means at great 
distances [nmillir' >r-ii( ,)f <iTi^'iriiil inr'^ilioii. 

"4. The s|jri'iii< |>iji--<>ii \t liii'h pi'i.iUii'i':< the disease known as cholera origioateH 

alone in Indi^i. .iinl liv viik f ii-^ Ir.insiiiiKsibility through the persons of infect«d 

individuaU or ill tln' ni.>-.lii>s i<! iiifi'.iid I'abrics, the disease is carried into all 
quarters of the world. Cholera Iiils never yet appeared in the western henuKph«n 
until after ita route of |>estilential marcli nas been commenced in the eastern 
world. Its epidemic appearance upon the North American continent has iii> 
variably been preceded by the arrival of vessels infected with cliolenirfiick or 
laden with em^rants and their properly ti-om infected districts. 

"5. The respiratory luid dig^tjve organs are the avenues through which indf- 
vidual infection is accomplished. Through the atroosphere of infected localitiea, 
cholera is frequently communicated to inih'vi duals. Water may l>ecome oontatn- 
inated with the specific poison of cholera, from the atmoephere, from surtac«- 
wasliings, from neglected sewere, cesspools or privies. The use of water so 
infecteu will induce an outbreak of llie disease. 

"0. The virulence of a cholera demonstration, the contagion having b«pn 
introduced into a conununity, is inBuenced by the hraientc condition of lh« popu- 
any geological formation upon which they may reside. 
. One attack of cholera imparls to tlie individual no immunity from the 
o be established." 



luncod tlie following 



lation, and not by any geological formation upon n 
■" One attack of cholera imiMirts I '' " '"""" 
n ijie future, but tlie contrary si 

Dr. HartshornB in 1866," and again in 1881,' a 
bolief: 

" That the cause of cholera is a (yet;, undiscovered) prototoon, or prinml organ- 
ism, of extreme individual minuteness, which, on entering tlie human body, 
atfccts it OB on organic poison. That the ^-arj-ing quantity or number of tjume 
organisms may in different cases atiount (along with individual predispositions 
and exposure) for tlie unequal violence of dilterenl epidemics, as m tlie cua« of 
trichiniasis. Choleraic dian-iitpa or cholerine, so frequent before as well oa during 
and after the prevalence of cholera, may in some instances, at least, be explained 
by the action upon the alimentary canal only of a minimum quantity of the 
cause. The dreadful fatality of some Indian seasons is, on the same view, 
referred to an extreme accumulation of it." 

Dr. Ijoomia ' considere epidemic cholera an acnt«, infectious, non-conta- 

' Cholera: Facts and Conclusions as to its Nature, Prevention and Treatment. 
Bv Henry Hartshorne. A.M.. M.D. Philadelphia, 1866. 
' ' Essentials ot the Princiiiles and Practice ot Medicine. Philadelphia. 1881. 
• A Text-Book of PracticuJ Medicine. New York: W. Wood & Co., I88t 
Second edition, p. GG3. 
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a dtseofic. probably of miasmatic origin. As soon as tlje cliolora dia- 
— I and«rgo deoom position the specific infection of the disease is de- 
\. Slid mar be convcyetl from one locality to another by the wind, 
.n, and in clothine. An iudividnal travelinE; rapidly from one 
o ftDotbor becomes the carrier of the zerm which is to develop the 
' I those loealities in which the conditions favor its reproduction. 
. Austin Flint, sr.,' in 1881 said: 

e Kerm-tliMiry be adopted as alfordln^ the most mtionnl explanation or 

" 1 of othvr infectious diseases, this disease (cholera) c<Tlainlj- comps 

Uige of itaappliuation. Adopting this theory, the disease ret^uiivsfor 

n a specific germ or organism. Adopting the theory of indiit-ct i.'uni- 

jl ity, an just stated, germs are contained in choleraic excreta, but tliey 

« deri^lopniiuit UDd«r favorable conditions without the body in order to uo 

'affdire power. . . When the cliolera-germ has undergone the 

^ development, it may be transported in the ainiosphere or tarried from 

place attached to clothing, mercliandise, etc. It is also intelligible that 
' d germs may in like manner be transported, and llnd, in situations 

H (lislant from the places in which they are produced, the couditions 
m for tlieir development," 

B recently Flint is inclined to accept Koch's doctrine.' 
" Uiolon- ' says that " the facts thus far accumulated render it 
' 'e that cholera is propagatoil by a minute oivauism." And 
cholera germ has not been isolated, the theory which as- 
tencc best tcconciles all the facts." 
t recent authoritative American uTiter, Dr. StilU, expresses 
P follows: 

iver the Held that has been traversed in the foregoing pages, 
. . „ le link Ihat will unite in a consistent whole llie causes, syiiip- 

I ImionsoT cholera, it is evident tbat only one factor I'an possibly lie so 
That factor is the gastro-iotestinal flux. This it is that produces the 
Uul the purging: that prostrates the imtient and wastes away in a few 
( (nlleat unci the Wnnest form ; that chills the limbs and afterward the 
t thickens the bluKl so tliat the capiUaiy vessels can do longer convey 

1 that spreads a cyanotic shadow ov«r ttie whole surface of the body ; 
BHi uula oR toe supply ol^blood from the lun^ and heart; that paralyzes the ner- 
^tM vytXiMU. ganglionic as well as oerebro-spmal ; that obstructs the kidneys and 
vjula their secretion ; and tliat, acting tlirough tlie several links of tliis [Witho- 
hpial chain, becomes ttie cause of death. But tlie (Question still recurs, What 
■ IhsisiiMi of till i^iiiilrn in1i itiiinl Qux? To this also, in the light of obsort-alion, 
i m y<— tbi* to give only one answer. It is a specific poison which onginnt ..■.-* in 
BlaMMaii. and, being taken into the stomach and bowels, not unlypruduci.-siii the 
MhidnU tfaesymptomsand lesions of cholera, but is capable of multiplying itself 
^rf naderiatc infM'tiuus the discliarges from the stotiioch and bowels of the sub- 
JKlaal ttw iliseaK'. so that it may he transmitted from one person to anotlier 
H^ld Iha whiile circumferenoe of the globe. Regarding Ihe form and nature of 
OmI peimm little or nothing is definitely eetablislied beyond what has alreudv 
hi^ itainl MS Uif n»\\U of Koch's observations. As far as they go. they hamio- 
^m with « long-pivvalent opinion tliat the cholera poison consists of certjiiii 
iriowmpic germs, which, on being retreived into the bowels, propagate their kind 
lari doAroy titc ejiilltcUum." 

Sat afpuaat the somewhat exclnsivo view regarding the importance 
of tb0 g)Mtn>-mtei<tinal transudation, we may cite those '^foiidroi/aiit "cusiis 

■hiactpln and Practice of Medicine. Fliiladeliiliia, t8tll. 

■0« the Pansitic Doctrine of Epidemic Cholera. New York Medical Journal, 
OetobH- St. l^M. 

'A TfHit«M- on tiic Practice of Medicine. By Boberts Bartholow. M. A,, M.D., 
lAJL Vmm York. 1881. p. 781. 
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which kill without the previous development of a copious ilux. Evidently 
the system can be so overwhelmed by virulent ptomaines or other poisonous 
products, that the " one factor** oi Still6 remains undeveloped. But for 
the majority of cases Still6*s explanation is completely satisfactory, and 
indeed the only rational one that can be given in the light of our present 
knowledge. 

From a study of Asiatic cholera, more particularly as it appeared dur- 
ing the New York epidemic of 1866, Dr. Charles A. Leale,* of that city, 
concludes that: 

''Asiatic cholera only appears in America as an epidemic, which in two or 
three years exhausts itself. Its cause is dependent upon a peculiar baciUus or 
ferment, which, when planted in a suitable soil, causes malignant cholera. The 
experience of a very hijrge proportion of the profession years ago empiriccdly 
demonstrated that a decided acia reaction of the secretions of the stomach and 
bowels prevented an attack. 

Asiatic cholera is a self-limited disease, attackinjs^ all the races of mankind and 
at all a^es; it is of verv short incubation and duration; it may prove fatal as rap- 
idly as in three hours from the time of apparent health; it is amenable to treat- 
ment and good nursing.'' 

The same writer also relates a number of events, personally witnessed 
by him, which forcibly illustrate that even under the most favorable con- 
ditions the disease does not arise de novo. Concerning a certain vovage 
across the Atlantic on board an ocean steamer, of which he was the meai(»l 
officer. Dr. Leale says: 

"Now surely here, in such a reekingly foul atmosphere, where frifi^ht and 
dread were apparent on all sides, we had many factors incorrectly stated by some 
to be causes of cholera, but the germ of cholera was not present; and, there- 
fore, although there was a most prolific soil, yet not one case of Asiatic cholera 
occurred during the entire voyage." 

1 The New York Medical Journal, Jan. 8, Jan. 24, and Feb. 21, 1885 
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CHAPTER XXI. 

THE DOCTRINE OF KOCH. 

Agthe resnltof a longseriea of investigations into the nature of cholera, 
acidert&lc«rn bv Dr. Robert Koch in Egjft during the epidemic of 1883, 
n lodiA in 1864, and again in France during the recent visitation of 
\vti, the German inquirer announced certain definite views concerning 
ifae micro-p&iasitic nature of the disease. 

The different ^itages of progress made in the investigations of the 
Carman cholera commission, of whicli Koch was the head, were comma- 
TP*»tT^ in a aeries of official reports to the German government. Bnt what 
ii BOW nniversally known ba Koch's doctrine was embodied in an address 
d^tercd hy him at the memorable Berlin cholera conferenco, held on the 
Snh of Jnlj, 1884. At this meeting many of the leading Oerman savants, 
iMladiog authorities tike Virchow, Hirsch, Eutenburg, I^yden, von Berg- 
sann and others, had assembled in ontcr to hear Koch's statements and 
bo diamuB the subiect in all its bearings. The address of Koch was the 
prioci]^ event of this conference, that already may be said to mark an 
epoch in the history of Asiatic cholera. 

Koch's theory has indeed formed the starting and returning point of 
alnoat ^ the later cholera researches, down to tlie most recent inquiries 
■rf tbo English commission. 

No apolc^', therefore, is needed for here introducing this address* 
■Imort completely in place of merely giving a brief summary of the Oerman 
sotbor's rieWB. 

Koch opened hia address by pointing out that — 

far amM^tmry meoBures, we require banes ot as Itrm a foundatjon as possible. It 
M not only a auestion of very costly institutions, but of tlie iiiippineas and miBery 
of tnai^ people. This is miMt especially true for protection from postilencca, in 
wfaMi. it can be said without ex^^ration, Uie most important Eanttjiry effortB 
M« beittg engaged. We aliould therefore suppose that, in Uie strugsle Dgoinst 
fiMUlnniini people would start from thorougiily establislied and scientjScally elob- 
«i«tod taoto. But unhappily this is not everywhere the case, and eBpecially with 
tifgBt^ to ctaolera such a firm basis is wantiiie;. It is true that a host of views on 
llw iMliimiif I liiiliiiii. mill il I modeof spreading luid infection, liave been expressed. 
aad varimM theories have been propounded cuDoemiogit: buttheopinionsorestill 
m» Ttajr dirergent, they ore so diametrically opposeil, that we cannot take them, 
wiUaOHt aMLmination. ss supports or atartuig [Kiints (or the measures we wish to 
jaatitate ia ccMnbating this plofpie. 

published in the lending German medical periodicals, and lias been 

„ iatoiDony foreign longuai^es. The editor has used, witli cvriuin necvs- 

iBodiScBtionB and corrections, the langiu^ of the £ni.''liHh translation which 
- * '- the British Medical Journal of August 30 and September 6, 1884. 




A8L1T1C CHOLERA. 



e hand, tltul I'holi^ru is a. bi 



apontanoously in other countries, and is Dut dependetit on a specific <siuse. Sot 
liold thut ciioUrH is only introduced by the cliolera-patient and hb etfects ; otiM 
8uy tliat it can be flpreud by laerchandise, by people in good health, and by <* 
rents ot air. Equidly contradiotory opinions exist reguding the importance 
diHnldng- water as a vehicle for conveyinE the infectious matter, and conoenuj 
the influence of the conditions of the soil, as well as in regard to the questii 
whetliar or not the infectious matter is contained in the dejecla of the patira&tt 
and Qnally on the duration of incubation- But all these are precisely points of tfaa 
greatest importance for the protection i^ainst cholera. And a successful ~ ~ "'~* 
ance to the disease will not be possible till some unity of opinion has been a 
»X on these fundamental questions of the etiology of cholera. 

Now the etioloey of this disease has profited little from the prog^reiw whkll 
we have made in the knowled^ of the causation of other infectious diseaae&. 
Tliis progress haa developed chiefly in the lost ten vears; and duriuj^ that periodt 
there has been no opportunity of investigating cholera — at least not in Europe, or 
in adjacent countries. But in India, where the prevalence of cholera could hai« 
continuously afforded material for investigation, nobody has been found to ovcui»f 
hiiiiseli with this task by applying tbe new methods of investigation. 

In lliis respect it was tlierefore not unfavorable that cholera, broke out 
yeur in Egypt, and tJiat opportunity was thus given for studjfinj? the nature 
niotle of infection of tliis disease before it annved on European soil. Tliis op, . _ 
tiinity was utilized by various ^vornments, which sent out expeditions to inves- 
tigate the nature of cliolera. I liad the honor of superintending one ot these 
expeditions. 

When I undertook this cominisaion I ivas fully aware ot the dilllculties 
task. Properly speaking, nothing was as yet known of the infectious matter ot 
cholera. It was not known where to look for it — whither it existed in the inl«a- 
tinal canal, or In the blood, or elsewhere. It was, further, not known whether 
one had to deal in tliis case also witli bacteria, or with fungi or something- similar, 
or with animal parasites — e. g.,amixbB^ It Is true that, in tliis respect, there weie 
not such imporlmit diiBculties met with ae in another direction, where I least ex- 
pected to tlnd them. 

I hod pictured ti 
to the descriptions ol ... 

tine in cliolera showed very few modifications, and that it wai filled with a flui^ 
resembling rice-water. The autopsieBthatlhadprevioaslyseenlhud already half 
forgotten, so that I could not correct this false iuea. Hence I was at tirst rathw 
surprised and uncertain when I cuni^ to see something else in the intestine. In tha 
first autopsies, it was at once evident that, in the majority ot cases, extremely 
great and striking modifEcationswei-etobe found. Othertwiesagain, showed only 
slight changes ; and, finally, I came across cases which in some degree corre- 
sponded to ttie type given in the ordinary books of instruction. In spite of the 
most careful investigation of all the other organs and of the blood, nothing waft 

to be found which could lead one to nuppose that the infectious material '- 

be found thei-e. Mv attention, therefore, was concentrated exclusively 
modillcationR in tlie mtestines. 

Koch then proceeds to give an account of the appearances of cholera 
intestineB, a description of which "will be found elsewhere under the head- 
ing of " Morbid Anatomy." He then continues aa followe: 

When we examined the intestine and its contents under the microscope, it 
was seen tliat in some cases, especially in those in which Peyer's glands were red 
at the edge, an invasion of bacteria oorrespondiiig to this redness had taken place. 
The diaerom on next page illustrates this appearance. 

The Dacteria liad partly forced their way into the utricular glands, partly' 

[lushed themselves between the epithelium and the bosement-membrMie, thereby 
ifting liie epithelium as it were. In other parte, it was seen thot they had torceO 
their way deeper into the tissue. Tlien cases were found in which, behind tlieM 
bacteria, which had a special appearance with regard to sise and shape, so that 
one could distinguish tliem from other bacteria, and devote special attention to 
UluD, various OtJier bacteria liad forced tlieir wiiy int« the utricultu- glands and 
~|eaum>undin<rtissue, e. g., large thick baiaUi and very tliin bacilli. Thereby 
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[a necrotk- diphtberitii^ chnn^res of the 
typhoid ulcers, where afterward other 
to the tissue rendered necrotic by path- 

.._, n the very beginniag', obliged to look 

flTBt--mentJoDe(l lM(i«ria as not olta^etheV uninit>ortAnt (or the cholera- 
while the oUier nhonges gave the impression of being secondiiry ; for tif 
Sist described always advanced beyond the others, they forced their way 
a, «ad g«%-D the impression us if Uiey had smoothed the way for the ottie'r 




u(Hcul«r grUnd (a 



Whh T*eHrd to the contents of the intestine, at flrat no clear Idea could bo 
lanfd, uue only cAsea which came before us forexamiiitLtion were not suitable: 
iBlhwe, wiaa, the eontenle of Uie inte^itine were already putrid and bloody. An 

Viitw **■> no possibility of att«ndinf to the real cholera-bacilli. Not till I 
hd dtapwted a number of acute und uncomplicated coses, in which nohxraor- 
iImc hMd as yet set in. and in which the contents of tlie inteatinea had not yet 
Imtefgone putrid decomposition, did I recof^nixe that, the purer and freslier the 
imm, Ibe More did a special kind o( bactena prevail in the contents of the intes- 
Tmmw It w«a •oon clear that tliese were tlie name bacteria which I had s" 









h tittar special peculiarities. I a 
RtHding tiKan. 

Haw bacteria, which I 'have called comma-bacilli, on account of their pecul- 
iv ABf«% MV snialW than the tubercle-bacilli. The cholera-bacilli are about half, 
Aral hmmI two-thirds, as long as tubercle-bacilli, but much more bulb^'. thicker, 
aM4iti^li7Ciirv«l. This curve is generally not more marked than that of a 
«B — ; but Boniv^times it is larger, becoming semicircular, as in the adjoining 
%«n. Is other cuses, it is seen that the curve ia doubled, that one cximma is 
MMlad to anotlier, but in on opposite direction, so that it forms the shape of an 
& 1 think Umt in both cases two individual ones after being divided have re- 
nuBsdat^c together, and accorditwly ^ ve the appearance of a more marked curve 
Bat kl Uw urlitldal cultivations, heside these, another very remarkable form of 
itrtlafommt. of Uie comma-bacillus is to be foimd, which ia very characteristic of 
>*- Tb« KHiURDi-badlli fretiuently to^w in tlireods of lon^r or shorter length. 
ttfaqrdonot then ffffmatrsightthreads, like otherbacilli, for instance, anthrax- 
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biu'illi, or, KB it appears in the i 
leader long Bpirals, which, as f, 
are concerned, bear the clospst resen 
(sec Fig. i), I could not distinguish 



■roftcopic picture, simply wavy threads, hut v.-ry 

as their len^:tli and the rest of their appeanince 

■ bianco to the spirochcets ot relapaing tover 

jne from another if I had them side 6y side. 




_.. . « of B cbDlent-lutMUne. Core of Decrotic splthelia Id). Scunlclnnlar 

oomuuk-bikclilus |A). Cham.ieiiiiUc groufrin^artHKiUli lr|, Wa laagnltfing power. 

Fro. 3.— ObjMt-flaH pTppandoD. Cholers de}ecu oa damp liiieii (two dAjrs old). 
S-ahaped IncOU. SW maguttjing poim. 

Otving to this peculiar form of development. I ivm also inclined to the view tliat 
the oommo-bacilliis is not a eenuine ba<-ilhiB, but that it is. properly speaking. » 
transition form between bacilli and spirilla. Perhaps, indeed, we nave here to 
deal with a genuine spirillum, of which we have a fragment before us. 




,.._,„ _ ... jeodpeofadropnf meat-Vofli, with puTBCulCureof 

•w-sh&ped thruda {-a). SOU maenlrylng power. 

Comma-bacilli can be cultivated in meat^broth. Tliey grow in this liquid 
very quickly, and in great numbers. This property of theirs can be utilized foe 
studying their otlier qualities, by examining, with a strooK magnifying power, & 
small drop of meat-broth cultivation on the object-glaas. It is then seen that the 
comma-bacilli move in a very lively manner, When they are collected together 
at the edge of the drop, and are moving about among one anotlier, they look 
like a swarm of dancing midges, and the loag spiral threads appear also moving' 
in an animated manner, uo that the whole affords a strange and extremely char- 
acteristic picture. 

But the comma-bacilli also grow in other liquids, and eapecially, speedilj- 
and in great abundance, in milk. They do not make milk curdle, and do not 
precipitate the c»scin, which many oflier bacteria, tliat can also be raised in 
milk, do. Hence the milk looks quit* unchanged. But if you take a muall drop 
from the suiface, and examine it under the microscope, it tficms with commo- 
iiacLIli. They aliio grow in the serum of blood, in which they very quickly de- 
velop, and multiply in great numbera. Again a, very good soil for the reproduo- 



ASUTIC CHOLERA. 



155 



^... i food-gelatinp. Tliis gplatine can serve for fa^^ilitatiiiK' 

. a ^acovery of commu-borcilli. For the colonies ot comma-bauilh 
e g^elatioe, a moot characteristic aiul definite form, which, so far as 
, mid as far ae my experieoce reaches, no other hind of bacteria as- 

Tbe colony looks, when it is very young-, like a very pale and tiny little drop, 
wlBch is. however, not quit« circular (the shape generally asflumed by tliexe 
l»'H>ri»-oolanJcs in ^latine). but hasa more or less irregularly bordered, hollowed 
twl. in parte also rough or jag^red shape. It also liaa, at a very early stage, rather 
ft KimaiiUu appeiuance, and is not of such r^ular character as other coloniea of 




una-baclUl irrowing on the gelatine-plate. MagnlHed 9ft time*. 



Wben the colony becompH somewhat liLrger, this granulation becomes more 
Md more «rident; at last it looks like a little heap of !(troiie;lyrefru<.'ting granules. 
1 ongbt best compare the appearance of such a colony with the appearunce of a 
liUle biaitp ot pieces of gloss. As they grow, the gelatine UqueDes in the immedi- 
Mc iMiehooTliood of the bacteria oolony, and this latter at the same time sinks 
do«v &*p e r into the mass of eelatine. A funnel-shaped cavity is thus formed in 
tt* giM\M . in the midst of which the colony is seen as a little whitish point. 
Tlim ■■nil wi mil n is also quite peculiar. It is seen, at least in this manner, in very 
tow nOter kinds of bacteria, and, as far as I know, never so marked as with the 
The sinkitkg of the oolonies can be best observed when carrying 




ttm. t. — naDft«h«i)ed 




ihAped ■iokiair in Uw grladiw at the Inoculation point in the tcM-tube. 
■!■> of (he colualva lu Ihry sppMir <m the gdatlae pi*!*). 

il cultivation. A suitable colony is selected on the gelatine plate, 
_. oHcope wiUi a low power; it is touches] with a platinum wire, 
r heuted; U»e bacilli are transterreil by the wire into a test-tube with 
kwl thin is <Jused vt-itli sterilized waddine. A cultivation ot this kind 
« in th« Kuae manner aa the colony on t^ geJattoe-plate. I am in po«- 



THE DOCTRINE OF KOCH. 

m ooUection of artiflciiil cultiviitions of bacteria, mailp in this 
manner; but I liave never Buen in their case such chatiKea as the comnui-ba^Ui 
cause after being transferred into the gelatine. Here, also, as soon as the culti- 
vation begins to develop, you see a little funnel, which marks the point where tha 
inoculation took place. By degrees, tlie gelatine tiif ueflea in the neighborhood of 
tliia point of inoculation; then Uie little colony is plainly seen eKtendingitself more 
and more. But a dee)) spot, sunken in, always re muina, wliich lookain the partially 
liquetled gelatine, as if an air-bubble were novering over the colony of bocillL It 
almoet gives the impression as if the bacilli-vegetatjoa not only caused a liquefoo- 
tioQ of the gelatine, hut ako a speedy evaporation of the liquid tormeu. Wa 
alreaiiy know a number of other kinds o( bacteria which, in quite the same nian- 
nei', gradually liquefy Uie gelatine in test-tubes, starting from the point of iaocu- 
liition. But' in tliese cases there is never such a cavity nor this bubble-like 
hollow space. I must also mention tliat the liquefaction of the gelatine, starting 
from a single iHolut<rd colony — the best way of observing ii in a taver of gelatine, 
which is spread out on the glass plate — never spreads veryjtor. T'lie dimension of 
the Uquetled district of a colony may be e-stii nutted at one millimetre. Other kinds 
of bacteria can liquefy the gelatine to a much gi-ealer extent, so tliat a colony at- 
tains a size of one centimetre in diameter, and more. In the cultivation of com- 
ma-bacilli, made in tesl>-tubas, the liquefaction of the gelatine extends by degrees 
and very slowly, starting from the point of inoculation; and continues in such a 
manner that, after about a week, the whole contents of the tubes have become 
liquid. Unimportant as oU these qualities seem in tlicmselves, special weight is 
to be laid on tnem, because tiiey sei-ve to distinguish commorbaciUi from -other 
kinds of bacteria. 

Comma-bacilli can also be cultivated on Ceylon moss (Agar-agar), to which 
meat-broth and pepton are added. TIiik agor-agur jelly is not liquefied by tlw 
comma-bacilli. They can also be raised on bailed polatnes — a fact which is very 
important for certain questions. Tliey grow on potatoes like the bacilli of 
glantlers. The latter forma thin, pulpy, brownish coating on the potatoes. The 
cultivation of comma-bacilli, when erown on |>olatoes, look like this, but not 
colored so intensely brown, but ratherlight. grayish bi-own. 

Comma-bacilli flourisb best at temperatures between 86° and 104° Fahr., but 
they are not very susceptible to lower temperatures. Experiments have been 
made on this point, which show that they can grow very well at Bfi.5' F., though 
more slowly. Below that point the growth is verj- small, and seems to cease 
below 60.8° F. In this respect the comma-bacilli remarkably resemble antlirax- 
bacilli, which also have this minimum temperature as the limit of their growth- 
power. Once I mode an experiment to test the influence of lower temperatures 
on commo-bocilli, and to see if they are, at a very low temperature, not only 
hindered in their development, but abo if they cannot possibly be killed. Fop 
this purpose, on artificial cultivation was exposed for an hour to a temperature of 
14° F.; during this time it was completely frozen. When port of it was put into 
the gelatine, there was not the least ififleronce visible in the development or 
grovrth, so that they bear frost very well. It is not the same with the witfadrawtd 
of air and oxygen. They immediately cease to grow when deprived of air, and 
accordingly belong, if the division inlli aerobic and anaerobic bacteria be held as 
good, to the aerobic cla.ss. Any one can convince hinuelf of Uiis very simply bj 
laying a. piece of talc or mica over the ^laas plate, when the portion of the arti- 
ili'ial cultivation has been placed on it in liquid gelatine, and when the gelatine 
is beginning to slilTen: the talc or mica must be as thin as possible, and must 
cover at least one-third of the gelatine sm-face in the middle. The piece of miua, 
owing to its elasticity, adheres completely to the surface of the gelatine, and thus 
cuts off tlie air on the portion covered. Then, as soon aa tJie development of 
the colonies follows, it is seen that the devdopmcutt only takes place where tlie 
gelatine is not covered, and only a triHe, almut two millimetre under the niica>- 
plate, up to which point llie air has been able to force its way. But imder the 
mica-plate it«elf nothing grows. Extremely small colonies, invisible to tlie 
naked eye, do, it is true, appear, which probably owe tlieir origin to the oxygen 
existing in the gelatine but they do not increase in size afterward. An ex'iieri- 
ment was made in anottier manner. Little glasses containing food-gelatine, which 
liikd been inocidated with comma-bacilli, were placed under on air-pump, and 
othent prepared in the same manner were kept outside the aiivpump. It was then 
seen that those under the air-pump did not grow, but only tbow outside it. But 
wheu tliose that had beeu under Uie aii--pump were again placed in the air, tliey be- 



es^ 



s»a to now. Hence tlie_v had not died; they only wanted tlie necessary oicypen to 
t* mUm to grow. The satiie occurs when' the cultivations are brought into an 
■ttDcapbere of carbonic acid. While tlie cultivations that have been kept fur 
r ^ afmn o oo outidile thi^ carbooic acid atmosphere grow in the usual manner, those 
iJnt ai« In * nlreani o( carbonic acid remaJa undeveloped. But in this caae, also. 
\iiey <li> not dii-; for after having been tor some time in the carlwnlc acid, they 
iv^iB to KTow immedintely after uey have come out of it. 

On the whole, comma-bacilh, as I have repeatedly observed, grow very 
nfMdly. Tbeir vwetatioa speedily reaches a maximum, at which it oidy remait^ 
iteUunaifT' for a short time, then dinunlBhing- again very quickly. The cotnimi- 
tecint, when wasting away, lose ttieir shape; they appear at one time shriveled, 
■ad At Bootber time swollen, and in this state they are not at all. or only sligiitly, 
lUK^iCible to color. The peculiar conditions of ve^tation of comnia--bacilli can 
h* hmi (ibwTved by bringing substances which are rich in comma-bacilli, but also 
onatMin other bacteria, e. g., the contents of a cholera-intestine or cholera-dejecta. 
m inntDct with nioist earth, or by sprradin^ thera out on linen, and keeping them 
uk a damp condition. Comma-bacilli then increase in a very alioi't time, €.g., in 
IB -Mnfttordlnary manner in twenty-tour hours. Other tiacteria that exist with 
llM III ont at flrst stilled by the comma-bacilli, a natural pure culture is forme<l, 
^id. un examining with the microscope the inas.<i that is taken from the surfa^'e 
rf the dnaip earth or linen, pi-eparations can be obtained wliidi show almost ex- 
doilVBly cotuDla^bacillL 

But thia luxuriant {powth of commB^bacUH does not last long. After two or 
llwiwiilnji II they begin to die olf, and other bacteria then intireaae. The coo- 
Btinao beouue Uie same as in the intestine itself. There also a rapid multiptica- 
tinn tekcB place: but when the real vegetation period, which onlv lusts for ashort 
ver, and especially when exudations of blood into the intestine take 
_ oomma-Ikucilli disappear, and the otlter bacteria, especially putretactiun- 
. conuiiHUoe to develop in their idac«. I am, therefore, almost incJined to 
thul it Ihe comma'badlli were brought at first into a putrefied liquid 
«tacl( oontnined a great deal of the products ot vilul i^hanges of other bacteria, 
«mI o^Mciallv ot iiutretucUon-bact«ria, they would not come to development, but 
•uvU •ouo cGe oil. But, so far, sufficient experiments have nut been mode on 
Uui Doinb It is onlv a supposition which I make, supported by my exjkeriences 
•( outer bnctericid cultivations. The point is imttortant, however. For it m not 
« natter of indiSerence whetlter the eoimna<-bacilli, if tliey come into a sink, Hnd 
» goad or ft very bod soil for reproduction. In the tlrst esse, they would multiply 
•M would have to be deslroyed by methods of disinfection; but in the latter case 
Itary would die utT. and there would be no necessity for disinfecting. I am in- 
■ibted to bold the latler view, as borne out by all the experience I have so far had. 

The oonunu-bucilli flourish best in liquids which do not contain too small a 
'jtHtityol nutritive matters. Several experiments have been mode on this point 
UilaUCMB of meat-broUi with an alkaline recMrtiou were prepared, and a quantity of 
M«iiwk-bacilli was placed in them. In one of these experiments, the meat-broth, 
lAcr a Ove-fold dilution, proved to be no longer a nutritive solution. In other 
■q ptfi mc n l ji, the biudUi grew in a ten-fold dilution. 

In tli«ae cultivation experiments, it was further seen that the nutritive sub- 
<iiinw III k&st, the gelatine and meat-brotli — must not be a<nd. As soon oa the 
hImIIiii abows only a trace of upid reaction., the growth of the comnia-l>acilli h 

TstontaL It tlie reoirtion be in a marked degree acid, the developraent of tlic 

""''"■" - - '- ' ' -' 1 lime noteworthy that it is not all acids 

u:i-bacillus. For tjio cut surface of a 

1 iiciil rvM-.-Uon. Nevertheless, comraa-bocilii 

w voy luzuriaatly on |>otaloes. Il>.'iu'<', niii! cannot sav, stniight off, tJiat all 

bliinoer the growth' but, in any cilsi'. tln'ti- iii-e a nuniberof luuds whiclthave 
Aia«Act. In meat-brotli it ih prolialily hu.-lL<' ai.id, or an acid [thosphate. 

JtM IIm influence of aubstunces tluit prevent the development ot tlie growth of 
IIBMIM iMiillli ia one ot no small inlorest, a number ot other substances liave been 
..— .i-^i ^itA regHfd to tliis point. 

toSata '» known lu have been characterized by Davaine ae a very intense 
Mten for bactterin, and, undercerhuncircumstances, correctly so. Davainn made 
MKCjaeiwwnts by diluting, to a very great extent, a hquid containing anthrax- 
tfilli. a. g., aothnuc blood, until he linally had nothing but pure water, in which 
m; (ew anUirux-baoUtl w<!re suspended. He added iodine to tliis liquid, and tlteii 
KW«MMII llikt tha anthnuc-bacilli were killed by an extremely small quantity of 
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iodine; but in pmf'tiee the conditions are quite the rever* 
atop the development of infectious mattitrs in purewat«r, but in the alkaline coO- 
tents of the intestines, or la the blood, or in the juices of the tissues, and Uia 
iodine does not remain free in tiiese, but combines at once with thealkalies. The 
inveHtigation of the influence of iodine on the comma-bacilli was made by adding' 
iodine-water to muatrbroth, which wa» iust sujtuble as a nutritive liquid- lodiM 
dissolves in water in the proportion of about 1 in 4,000. One cubic centimeb« of 
this iodine-water was mixed with ten cubio centimetres of meat-broth. but tliia 
did not hinder the growth of the bacilii in the least; the limit at which iodiiw 
prevents the bacilli from developing must, therefore, lie far below the amount 
usnd in thia experiment. But it Reenis to me unnecessary to make any more ex- 
nerimentson tills point, as, in practice, larger quantities of iodine than this cannob 
be given. 

Alcoholstopsthe development of comma-bacilli only when one partis added to 
■ ' ■ ■■■ " '■ ' - ^ ■' ■ - ■■- ■■' ■ - ■"■ isiaac( 

the proportion of 3 i>er cent without the growth of the comma-bacilh being hio- 
dered. Sulphate of iron only hindersthegrowth when two percent is added to th» 
nutritive fluid. In regard to this sulBtance, which liaa been very much luedforpup- 
posea of disinfection in time of cholera, I would state the tact' that a proportic 

two i>cr cent is necessary before it acts oa a preventive to development 

commarbacilli are not yet killed by the sutpliate of iron in this concentration. 
The proper^ which sulphate of iron hEu<, of hindering the development of tha 
bocUh, is, perliaps, thus explained. The peptone and albuminates of the nutritiva 
solution, which sei've as food tor the bacteria, are driven out; for, bv adding two 
percent of sulphate of iron, an abun<lant precipitate is formed in the nutritiva 
solution. Possibly, also, the acid rea<^ion that takes place has a checking elfect 
on the growth. Accordingly, this substance seems not to possess any spedAo 
elfect on the bacteria, and certain!^ not to be a real mat«rial for kilting or disin- 
fection. I consider it indeed possible that witli such a substance, exactly th« 
opposite of what is intended may be obtained. Given the case that the. contents 
of a cesspool had to be disinfected, into which it was Imown tliat comma-bacillt 
had found tlieir way; according to my view, the process ot putrefaction thatgoei 
on of itself in tiie cesspool, is sutBcieat to kill the oomma-bacilti. But if sulphate 
of irou be added till tliere be an acid reaction, and the process of putrefaction is 
thereby arrested, nothing else is obtained but cessation of the growth of the bac- 
teria and of the comma-bacilli. The bacteria are by no means killed by this 
method; and as for the comuia-bocilli, they are removed from the influence of tha 

Eulrefui-tion bacteria which are injurious to tiiem, and are preserved instead of 
eing destroyed. 

Tnis example Ls a very good one to show that the substances for disinTeclion 
must be correctly judged and examined precisely on this point, and tliat we bavs 
to distinguish between what only arrests putrefaction and what really kills ba^N- 
leria, "nie former may very possibly serve as a meaas ot preserving infectious 
mutters. 

I will only mention the limit of the power other substances possess of airest- 
ing the development of commo'bacilll: Alum, 1 : 100; camphor, 1 : 300. I had 
expected a stronger effect from camphor, but several careful experiments hnva 
sliown that tills substance possesses oiily a very alight influence on comrau-bacilli. 
Carbolic acid, 1 : 400. This Rgure neu.rly agrees with what we know of the Inltu- 
encc of carbolic acid on other bacteria. Peppermint-oil, 1 : 3,000. Sulpliate ol 
copper, 1 : 3,600, This substance has a very powerful effect But if wa want to 
calculate how much sulphate ot copper must be given in order to check the growth 
of the bacilli in ttie intestinal canal, we should arrive at ijuontities which could 
not be given to a human being. QiiiDine, I :5,000; and corrosive sublimBtc, which 
is liere again seen to exceed all otlier substances in power, 1 ; 100,CN)0. 

In tnese experiments on the influence ot substances forarrestingthedevelo(>- 
ment ot comma-bacilli, the striking fact became evident that corama-baoiUi dia 
easily when dried. These experiments were made by letting a very small drop 
of a substance containing bacilli dry on an object-^lass, and a large supply ot these 
object-classes was immediately prepared for a series o( experiments. A drop of 
tlie liquid which was to be examined was then placed upon such an object-glo.s.s, 
and left for development in the hollow object-holder. Having proceeded in Ihia 
manner, in no single preparation did anything gitiw that had received meat-broth 
as nutritiTe fluid, Bor in a striking numucr in tlie t«3t-pi-eiianitions either. At 
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_ t know whnt causetl the absenoe of (jixHvtli. ami llionelit Hint the 

* be the cause o( it. for I had never met with tinvtiiinf; Jike this hercire 

ktt* ewe i>r oUier- bai-teria. For instance. oDthrax-bacilli cau be kept in stoi-k 
1 object-glasses; they retain vitality from hall a week to 
I this Tuonner. Ah, however, the meat-broth on exomino- 

. ^. . 1 to be unexreplionable, we had to examine whetlier the comma-bacilli 
hMl Mat probably died off owing- to bein^ dried upon the objeet-glasa. In order to 
(4iMb iKrtaint^ on Ihu) point, the fol1owing~ experiment wan made: A niimbef of 
^^rt^aa»e» were provided with a small drop of substance contaiDing bacilli. 
1WA<ap dried up in a few miaute.i. One object-g^nss was now diluted with a 
Aqp of mcot-broth after an interval of a quarter of an hour, another after an in- 
land! of bftl[ ftn bour, another after an inter\-al of an hour, and so on. Then it 
«««Mcnl»nd 1 made several series of experiments) that the comnia^bocilli did 
01^ to develtnnnent on the dried glasa plates that had laid uquarter, a half, and 
a «4Mite hour; out after two houiB they Bometimea died off; after three hours. I 
CDoU not keep the bacilli alive in these experiments. Only when compact masses 
if trilH cultivutiona — for instance, when the papfiy substance of a cultivation 
maim oa potatoes was dried — did the bacilli retain vitaUty for a loneer time; 
dariy because in this cose complete desiccation followed much later. But, also. 
^rftr tbese condHions I have never succeeded in preserving the bacilU alive in a 
Mad Btate lontrer tiian twenty-four hours. 

Thia rcaalt was in so for important, as "by its means it could easily be tested 
wb«th«r the bacteria have a permanent state. We know that other pathogenic 
hiliiliB — for example, anthrax-bacteria, which form spores — cun be pi'eserved for 
ymt» In a drr utaite on an object-elaas without their dying. We know also of 
1^0* lafFCtious substances, with whose nature we are not yet accurately ac- ' 
fHBt«d — for example, the infectious matters of small-pox and of vaccine — which 
am be kept in a dried state for several years, still retaining tJieir power of infec- 
^^ If now the commo-bacilli, which, ns such, are unexceptionally speedily 
Inlhil 1^ dying, pesn into a lasting condition under some circumstances, tliat 
'BaaiU be very soon shown during tlie proci-s.^ of dying. — 

Tbtft IB Vioe of the most important (luest ions for the etiology of an infectious 
^*wta. and especially so for cliolera. Th& investigation of tliis point has there- 
ki« h— O nutde in the niost careful manner possible. Above all, cholera dejecta 
■■4 Uw coatents of the intestines of cholera corpses were left in a damp conaitiou 
«■ lim ■. IB order that the oommo-baoilli miglit develop under the most favorable 
aaea^ntMMMa. After certain intervals of tiine, pieces of the linen were dried — tor 
■1— Ti**—. nft«r twenty-four hours, after a few days, after several weeks — toseeif, 
4unaf tbia period, any condition of permanence had been established. For in- 
VctBjn through choleru linen alfords the only undisputed example of the presence 
at an etfMrtual infectious sulmtunL'e whjcli ailhei'es to a apecint object. If there 
il state to he found anywhere, it must have been found on cholera 



Btut in none of ttiese cases wus a peroionent state discovered. When the 
ried U)iBK« wirre exuniined. it was seen tliat the commo-bacitli had died olf. 
1nH. furlner. the dejectu were placed in eartli, being either mixed with earth or 
famd on lfa« surface, which was either kept diy or moist; they were mix^ with 
i^aii wli I aiid were also left to decay without anything being added to them. 
■ i;elntiB»«ultivuUons, tlie comma-bacilli liave been cultivated up to six weekit; 
lao tn nmun of blood, in milk, on potatoes, on which anthrax-liacilli ore known 
It fonn tfioRaextremuly rapidly and in great abundance. But wc have never 
Wniiiiil u permun^nt state of comma-baoUi- As we know that the majority ot 
«e*Ui linve a pennanent state, this result must appear very strikinr. But I 
roold mnind you, us I mentioned before, that we have most probably to deal 
■fv with m micnxnvtuiisin, which is not a genuine bociUus at all, but is moiv 
Ifwl to tl>egToupoIacrew-«ihi^>ed bacteria, spirilla. Now we do not know of nay 
Mm^Dcnt clAte of spirilla oa yet> Spirilla are bacteria which depend for theiV 
ilM<iiim nuduaively on liquids, and do not, like anthrax-bacilli, v^etote under 
Ertsta CMiditions in which they have for ooce to endure a dry state. It tliere- 
atm aMOM to nie, as far at least, as my experience go»>, that there is no proB|M-ct 
t ftadtag ft pennanent ^late of comma-botulli. I shall, later on, explain that the 
huKmom oC ft pennanent state perfectly coincides with the experiences of the etiol- 
(7 of dioleia. 

If rtw) consider nil tlii^ quaUties of the coninio-tHunlU that I have hitherto dr- 
U 4MW ntut l>e convinced that they belong to a special weU-chomctericed 
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spM^t^ of bacteria: and that bj meanB of tiinir diaracteristic qualities Ihey c 
easilv be recognized and liistin^iahed frohi other bacteria. 

Att«r obtaining tliis conviction, it was above oil important tt) eittablish t . 
relations between tlie coninio-baoilli and the real procexs of cholera; and, first, 
liad to Investigate wliettier tiiey »re to be found in all coses of cholera, an 
whether they areabsent ia oUothercDsea; that is, whether they belong exclusive] 
to cholera. In tbia direction as large a series of cases as possible wue thorough^ 
investigated. In E^pt, ten pogt ntorinm examinations could be turned to 04 
loimt It is true thwe wereonly microHcopicaUy examined; tor I was not thB 
suUlciently acquainted with the qualities of the oonuna-bacilU, which they sho) 
while growing in food gelatine, to be able to make use of the gelatine-proceas to 
proving the presence or the bacilli. But I was convinced by careful mici-oscopl 
investigation of the presence of the comma-bacilti in all tnese coses. In Indis 
forty-two 2>o^t tnorlefn examinations were made, both microscopically and t 
cultjvationn in food gelatine, and in no case were the bacilli absent. In a serii 
of cases, which had been very acute, an almost pure adtivation of comma-baciU 
was met with in the intestinal canal. Further, in India, the dejecta of thirty-ti— 
cholera patients were similarly examined, and each time com mo-bacilli w(_ 

E resent m tliem. The liquid vomit of cholera patients was also often examined 
ut comnio-bacilli were only found twice in the vomit, and in these coses th 
quality of tlie vomit euahleu us to conclude that it was not properly the coatenii 
of the stomach, but contents of the intestine, which had been diiven upward bV 
abdominal ' pressure, and evacuated. The liquid had an alkaline reaction oni 
looked exactly like the contents of the inteatina I have also found comma-baciU 
in eight other vast vusrtevi preparations, some of which I had previously hr"* 
sent me from India, and ollieral liad received from Alexandria, from Dr. Ki 
tulis and Dr. Bchiess Bey. Finally, I recently mode two post mortem exaniin 
■ tions at Toulon, togetlier with Dr. Straus and Dr. Roux; Bad in these coses ub 
as well OB in tiie dejecta of two patients, conuna-bacilli were found. In these ti 
jKWt mortem examinations at Toulon we had to do with exceptionally chankctt 
latic and acut« caiies. One of ttie men, a sailor, was to have lieen dismissed froii 
the hospital on the same day, as convalescent from malaria; but this could not fa 
done, for at about eleven o'clock in the morning he had an attack of clioltro. V 
died in the afternoon at three, and the corpse could be dissected by half-past tlu^ 
I will here observe that in almost all the eases examined by me the jio»( mortea 
examinations have been made a very short time after (leath. We have otU 
made the dissections immediately after death; in moat cases two or three hout 
at latest, after death; so that podf morfeni putrefaction could not j*et have hi 
the cfTect of chan<,'inB: the condition of tlie intestine or of its contents. In tb 
case mentioned, us in lliose of a number of earlier ptmt nmrteiH examinations, wi 
could also convince ourselves of the presence m the intestine, in very acut 
cases, of almost a pure cultivation of comma-bacillL I was able to demon* 
stnite this fact to Dr. Stnuie and Dr. Roux, who had not as yet succeeded ia 
proving the existence of commi«,-bacilli either microscopically or on Brat 
nutritive soiL These gentlemen had always been of opinion. Dr. Strav 
told me, that a special trick in the prepaiution was necessary in order to color ai^^ 
cultivate the comma-bacilli. Then, howeveiv they were convinced that nothii. 
is more simple than this, if only a pure and uncomplicat^id caae be chosen for ii 
vestigation. 

In the second jxist mortem examination, also, in which 1 took part at Touloi 
the comma-bacilh were foimd in tlie intestine In almost a pure cultivation. 
then asked Dr. Straus to take this op|>ortunity of showing me flie micro-oi^nism. 
which, according to his view, are to be found in cholera blood. But these apa 
pearances were not to be found in either case. 

If we addall these cases together, nearly one hundred have been examined w._ 
regard to the presence of comma-bacilli, and the bacilli have been found in all a 
them. But tlie investigation has not only proved tlie existence of the comi 
bacilli, but, us I have i-epeatedly hinted, they always stand in exact proportiot. 
the ciioleiti-process itself; for, where the real cholera-process proper caused t] 
greatest mouiilcations in the intestine, namely, in tlie lower section of the snit 
intestine, they were to be found in greatest numbers; from these upward th^ 
diminished more and more. In the least complicated cases, they appears 
almost like pure cultivations. The older the case, and the more secondary inodt< 
fleations have taken place in thu intestine, the more do they recede into tile back* 
ground. 
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this case also 



e with Ilie cholera, ninterial that I lia\ 
UBvrt thnt comniB-bat-illi are never abseat ii 
r that is specific to cholenv. 
• xixi, n consideTahte number of other corpses, dejecta from patients and 
In eood heulth, and other substances containing bacteria, were examined 
t U>««« bacilli, which were never missing in cases of cliolera, might, per- 
ixir elsewhere also. This is a point ot tfie Kreatest importance in judging 
ml (lonnection between comma-bacilli and cholera. 
; tlieiie objects tor investi^tion wus the corpse of a man who had hail 
Aakf» sx ireeka before, and had afterward died of onicmin. There was nu 
hnbcr trace of comma-badUi to be found in his intefitinea. The dejecta of a 
^iB who hod hat) an attacli of cholera for eight days previously wer- -'-- " 

MWhirrl- his sloola were already beginning to h ""' — *■ =" "■■" 

raamB-tMu.-ilU were abiient. 

Ihrrp aiau thoroughly examined more than thirty corpses, in order to ct _ 

■ywlf n»ot« ami more that these bacilli arc realty only found in coses of cholera. 
Curwuii €>f those who luul died of affections of the intestines, e. g., of dysentetr or 
•f ntM* ratarriiB of the intestines frequently mortal in the tropics, were selectea tor 
^Mporpcne; also tsses with ulceration in the intestine, a case of enteric fever, 
tmd mt wrv i cases of hUious tjrihoid. 

la the last-named disease, the modifications in the inteatines are at first sight 
*wnr similar to thoae which take place in severe cases of cholera, in which hemoi-- 
i^me^ of the intestine occurs. The small intestine is in the lower section intll- 
sstnl hy lieitiorrhage; but, Strang to say. this change alTects ratlier the Peyer's 
[■ii In I 'ill bilious typhoi<l, wliile in cholera they are very little changed. 

Is all thenv cases where we had to deal «hiel1y with diseases of the intestine, 
■uttacv: of coiiiiaa-bacllli was to be found. Experience teaches that such affec- 
iMaal %ite intestine niake people especially liable to cholera. So one might have 
HaMptKMed IhJtt comiua-iiocilU, if they were to be found anywhere else, must be 
iMad m tlicse cuisps. Beside tliese, dejecta of a large number of dysenteric 
^tiEOts wei*c exiuiiiui'd without Die comma-bocilli ever being met with. We 
cBMiauvd tiieiu? iiive!ili);alioiiK iirtorward in Berlin, and examined a con- 
vi<!!rBbl<^ number of variou!> lU'jct Ifi. especially of children's diarrhoea, as well as 
IfcM of itTown-up iier«on.s; salivu al»o, and the mucus that adheres to tlie teetli 
aad totwoe, and which abounds in bacteria, for the pur|>ose of finding' comma- 
tiilK. nut always without success. Various animaia were also examined with 
tW* vimv. Because a comphcation of sym|itoms very similar to tliose of cholera 
<tMi Imt obtAined by aisenioil poisoning, animals were poisoned with arsenic^ and 
aAinvanl examined. A great number of bacteria were found in the intestines, 
ksrt BO oNnnia-bacillL Nor were they found in the sewage from the drains of the 
town of Calcutta, in the extremely polluted water of the river Hoogly, in a mim- 
k«raf tanks which lie in the villages and between the hut« of tlie natives, and 
cnr dirty water. Eveiywhere, where I was able to come across a liquid ' 
e bacteria, lexaniined It inaearch ofcomma-bacillt, but never found tliem 
uy ooL'e did I come across a kind of bacterium which at first sight bore a 
C nsemblance to commit-liacilli, and that was in the water which, at higli 
'\ floods the land of the salt water lak« that lies to the eustof Calcutta; but, 
r inspection, thev appeared lai^er and thicker than comma-bacilU, and 
OK did not Uquefy gelatine. 

fttat observations, I have had a considerable experience in bacteria, 
it remember ever liaving seen bacteria rcsemhllnK the comma-bacilli. 
~M to several people who have niode a great number of cultivations of 
d have also had experience, but all have told me that they have not 
jch bacteria. 1 therefore think I may say positively that uie 
— ■ nt concomitants of the cholera process, and that they ai 




bacOli 



Tb* ijiMctioo to be answered now ia, how we arc to represent the relation be- 
t »* en ttw conima-bacillus and the cholera-process. In answering this question,. 
thfw lUBerent assumptions may be made. It can be said, first, that the cholera- 
u>ni.w CrorBthe growtli ot cuiumu-bacilli by preparing the nutritive soil for 
ibnn. and that, consequently, so striking an increase of precisely this kind of 
h trto ia (akca place. If this assertion be mode, then one must start with the 
psuBppowtion that everybody already has «ommu^bai?ilU in his body at the time 
wben be is attacked by cholera; for thev were fonnd in the most various places 
m IndlR, in Egvpt, in France, and iuixsipleof most various origin and nationality. 
U 
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On this asHumption, this kind of bacterid must Im> one of the moat widely spreai 
aD<l most usual kind. But the contrary is the fuct: for they are not touna, ar — 
have seen, either in those personn who are suirering- from other diseaBes, < 
pernoDS in good healtl), or, except in man, in plucea favorable for the developmen 
of bact^a; they are always found only where cholera m prevailing. This a» 
sumption c&nnot, therefore, be regarded as admissible, and must be dropped. 

Secondly, one might try to explain the reo^iiar concurrence of comma-bodld 
and the cholera process in this way: that conditions are created by the disease, ivf 
means of which, anione: the mujiy bacteria tlmt are to be found in the intestin^ 
one kicd or another is cuangcd, and assumes the qualities that we liave observe 
in the comma-bacillus. But, in I'egard to this explanation, I must confess that t 
has no ac-tual foundation whatever, luid is a pure hypothesis. So far, we knows 
no transformation of one kind of ba:Ct«ria into another. The sole instances a 
ttADsformation in the qualities of bacteria rest on their physiological and patfaoa 
genie efitects, not on their form. Anthrax-bacilli, tor iustauce, when treated in at 
paKicukj* manner, lose their pathogenic effect) but they remain quite unchune^ 
m form. In this instance we have an example of loss of pathogenic qualities. 
But this is precisely the opposite of wliat would take place by the transfonnatior 
of harmless intestinal bacteria into dangerous choleru-bocillL Of this latter kim 
of change from barmless into harmful bacteria, there is no instance tliat has e' 

been shown. Some years ago, when the investigation of bacteria woe only in 

first stage, such on hypothesis mieht with some degree of justification have been 
mode. But the further tlie knowledge of bacteria has developed, the more certaia 
has it been shown that, in regard to shape, bacteria are extraonlinarily constant. 
With siwcial reference to comma-bacilli, I will further remark that they retain 
the qualities above described when raised outside the himian body. For instance^ 
they were repeatedly cultivated, from one to another cultivation, in gelatine, ta 
the nuigber ol twenty cultivations, and must have returned to the known foi-iM 
□f the common intestinal bacteria if they were not as constant in their qualities 



a other bacteria; but this was by n 



There only remains the thtra assumption — namely, that the cholera process 
and the comma-bacilli stand in immediate connection with one another; and, in 
Uiis res[>ect, I know of no other supposition than that the coinma-bacilli ore 
cause of the cholera process; that tbey precede the disease, and that thev 
duce it The opposite would be, wliat I have just expliUned, that the cfii 

SroccBs produces the comma-bacilli: and this is, as was siiuwn, not possible, 
ir OS I am myself concerned, the matter is clear, tliat the comma-bucilli are 
cause of cholera. 

Now it can certainly be demanded that, if this be the case, further proota 
should be brought in support of it, and above all, that the cholera process should 
be produced experimentally by meunn of the comma-bacilli. Evc^ imagioBbls 
effort has therefore been made to meet this demand. The only possible way oC 
giving such a direct proof of tlie cholera- producing effei-t of conimu-biunlli is to 
make experiments on animals, which, if we are to believe the statements of 
writers on the subject, can be done without any difficulty. It lias been said that 
cases of cholera occurred among cows, dogs, poultry', elephants, cats and several 
other animals; but on closer examination these statements are found to be quita. 
unreliable. As yet we have no certain instance of animals falling spontaneously 
ill of cholera in periods of cholera. All experiments, also, which have hitherto 
been made on animals with cholera substances have either given a ne^tivs 
result or, if thej' were said to give a positive result, they were not sufficiently 
supported by evidence, or were disputed by other experimenters. We oocupiea. 
ourselves, nevertheless, in the most careful and defiled manner, with experi<^ 
meats on animals. Because great value must be laid on the results on whlt« mice 
obtained by Thiersch, I took Qfty mice with me from Berlin, and made all kinds 
-of experiments on them, at first leeditig them on the dejecta of cholera patienta- 
and the contents of the intestine of cholera corpses. We followed Thiersch's rulea 
lu accurately as possible, not only feeding them with fresh material, but also witti. 
the same food otter the fluids had began to decompose. Although these experi- 
ments were constant! V reueated with material from fresh cholera cases, our mice 
remained healthy. We then mode e3i[»eriments on monkeys, cats, poultry, dogB> 
and various other aniiiials thnt we were able to get hold of; but we were never 
able to arrive at anythinu: in animals similar to the cholera process. In precisely 
the same manner we mode experiments witli the cultivations of comma-bacilli; 
these were also given us food lu all stages of development. When experiments 
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de bj feeding the animals with lar^ i^uantitieiH of comma^bocilli, on kill- 
■ BBd exBiniDing the contents of then- Htoniachii aud intestines with a 
flad commtk-bacilti, it was Hi>eD that the uomma-bodllj had already 
in the stomach, and bkd usually not reached the intestioul canal. Otlier 

mt* ciill«rent in this reepi-'ct, Tor a. beautifully red colored microL'occuB was 

aond^liilly at Calcutta, whicli was easily recognized by its striking color, 
■■ tbierefore eHpeciolly suitable for euch an experimenL Tliis micrococcus 
Kt my recjtiest, ^veo by Dr. Barclay, of Calcutta, to mice as food, and the 
— ^oif the intestines of these auiniob were placed upon potatoes. The red 
ot the luicrococcuH again formed, which had thus passed the stomach of 
wciuui^M uninjured. On the otiief hand, commo'biicilh are destroyed in the 
■li^Mclia of yni*""'" We were forced to conclude from this that the failure of 
IbMB expFriroentfi by feeding the animals was due to this property of the coinma- 
tliHl The experiment was tlierefore modified by introducing the substaiices 
AncC into ttie intestines of the animals. The belly was opened and tbe liquid woa 
i>>Kt«d immetliately into the small intestine with a Pi'avaz Hyrluge. The ani- 
oafa bore this very well, but it did not make them ill. We also tried to bring tbe 
Aufafa tli-jmrta as high ae possible into tlie intestines of monkeys by means of a 
iimg CMtbrter. Tliis succeeded very well, but the animals did not suffer from it. 
~ ' mention that pui^gatives were previously admiQ)st«red to the aniniaU 
pul the intestine into a, state of irritation, and then the infecting sub- 
given witliout obtaining any different result. The only ex|»ermient 
in whk^ the c»mma-bacith exhibited a pathogenic effect, wliich therefore gave 
mt hope ol flret tliat we should arrive at some result, was that in which pure cul- 
rere injected directly into the blood-vessels of rabbits or into the ab- 
ivity of mice. Rabbita seemed very ill after the injection, but recovered 
k lew days. Mice, on tlie contrary, dUed from twentv-four to forty-eight 
after the injection, and comma-bacilli were found in tfieir blood. 
, _ course, Uiey must be administered to animals in lai^e quantities; and it is 
not the Bante as in other experiments connected with infection, where the small- 
bI qnantities of infectious matter are used and yet an effect is produced. In or- 
^r In BiTive at certainty whether animals i-an ue infected with cholera, I made 
■NoirM* everywhere in India wbetlier similardiseQses had ever been remarked In 
Uta. amour animals. In Bengal I was assured such a phenomenon had never 

i province is extremely thicklv populated, and. there are many 

li oC aoimab there which live together with liuman beings. One would sup- 
. tlten. th»t in this country', wherecholeraexistiiin all parlaof it continuously, 
a must often receive into their dig<!stive mnal the infectious matter of 
k, ai»d indeed, in just as effective a form as human beings, but no case of 
nal Itavtngaii attack of cholera has ever been observed there. Hence I 
Hiak tlwt all tlie aoinuUs on which we con make experiments, and all those, too, 
wUcb aime into contact with human beings, are not liable to cholera, and that a 
nal dkolwa process cannot be artiScially produced in them. We must, therefore, 
Ambm^ with them ok a mateiial tor afforalag proofs. 

Bnl with this I do not by any nieans intend to say that no proof at all can be 
tiwwhl of the paUiognnic action of comma-bacilli. I have alreiuly explained to 
jwa toat, (or my own part. 1 can form no other idea, even without these experi- 
■aMta (Ml animals, than that a causal connection exists between the comma- 
>^^^^ MmI the cliolera process. Should it prove possible later on to produce any- 
tfangf ^rHUr to cholera in animals, that would not, for mu, prove anything moi-e 
than the (acts whicti we now have before us. Besides, we know of other diseases 
wktch (Banot ho tmnsferred to animals, e.g., leprosy; and yet we must admit, 
fnan all that veo know of leproev-bocilli, that they are the cause of the disease. 
For ihk dlsMise. also, we must dispense witli experiments on animals, because ae 
*«t MO aiHcies of animals has been found susceptible to leprosy. It is probably 
e with enteric fever: 1 do not know that any one has ever succeeded in in- 
--'— -'g with it. We must be satisfied with Uie fact, that we verity 

. . , caencc of a particular kind of bacteria in the disease in question, 

i Ibe abience of the same bacteria in other diseases. The bacteria in question 
■■■rt always coincide exactly with the infectious principle of this particular dls- 
aaasr bb^ w tfaia point I attAch great value; the presence of pathogenic bacteria 
' " " ' igicol transfomiationH in the body, and 

r hand, we know of diseases of anunals. 



nn^rt bv oae tnmsponding to the patliologicol t 
to the coone of the disease. On the other hand 







n>u widL'Iy spitud in nature. 



lose perBODa who are oix-upied in handling 
opportunity o( exiunining cholerU'linen ana 
:ilL in enornioiia numbers, and generally in a. 
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Almost all parasites are restricted to only one or very few species of aniniaJn; 
which act aa their host 1 remind you of tapeworms; many Idnda of animals- 
have their own special tapeworm, which can only develop in one species of animal, 
and in no other. 

We must, tlierefore, dispense with tJiis port of the proof in a largre nuinl>er of 
infectious diseases, which number also includestheexanthematic diseases; and wa 
can do this the more readily, because we already' know a whole series of other 
diiieusea, which are caused by pathogenic ofganuFms, in which, however the coo- 
ditions in other respectsaretne same, and of which we know with perfect certain^ 
tliat the disease is occasioned by the micro-ot^anismit belong'ing to these di»* 
eAaes while we liave never yet seen that the disease produces a specific micro-or- 
ganism. I think tliat, after having become acquainted with a whole series of 
such diseases caused by micro-paraaites, we are justified in drawing an analo> 
gous concluHion. 

But, further, some observations are before us which are ua good as ^xperi' 
iiiiMitH cm human beings. We can look upon them as complete experimenta 
wliii'h have taken place under natural conditions. The moBt important of theeo 
uhsi'r vat ions is the infection of those persona who are occupied in handlir"* 

cholera linen. I have often had an c ■-—•■— -» _..■..=__ .,..■... ■, — _. 

have always found the oomma-baci 

regular pure cultivation, in the mucous substance which is found on tiie surface 

of tiie linen soiled b^ the dejecta. 

It, tlierefore, an infection can be brought about by cholera linen, then, 
cnninia-batulli are the only micro-organisms in queshon, it can only be broughb 
about by them. Whether the transmission was Drought about by the laimdreaa 
brin^'ngher hands soiled with comma-bai'illi into contact witli her food or directly 
with her mouth, or by the water that contained bacilli splasliing and som« 
drops of it reaching the lips or mouth of tJie laundress, in any case tlie conditions 
are the same here as in an experiment in which a human being is fed witli it 
small quantity of a pure cultivation of comma-bacilli. It is indeed an experiment 
which a human being unconsciously performs on himself, and the same demoa-> 
stintive power lies in it as if it had been intentionally made. This observation. 
hiia furtlierraore been frequently made and by very various medical men, so 
that there can be absolutely no doubt of their truatwortlijness. I can, besideo, 
appeal to an observation of my own on this point. I succeeded in finding commar- 
bacilli with aU their characteristic peculiai'ities in a tank tliat supplies water for 
drinkinc and household puiposes for all tile people living around, in tlie immedi- 
ate neighborhood of which a number of fatal cases of ciiolera had taken place. It 
was later shown that the linen of the first penion tliat had died of cholera in the 
neig-hborhood of this lank had been w^ashea in tlietank. Thatia tlie only time thafc 
I have as yet been able to And the eoniina-bacilli outside the human boclj'. On tlin 
bank of this tank there were 80 or 40 huts, in which from 200 to 300 people lived; 
and 17 of these had died ot cholera. It could not be ascertained exactly hovr 
luaiiy hiul been taken ill. Such a lank supplies those who live close to it with 
watei' for drinking and household purposes; but at the same time it receives all 
the retiL'te from the Iioumks. The Hindoos bathe in it every day, tliey wnsli tlieir 
iiten-silK in it, the human fsces are bv preference deposited on its banks, and 
ulien a hut is provided with a cesspoof it drainH into the tank. This was pre- 
cisely the ciuse with tlie tank in question. When the comma-bacilli were Hrst 
found in lulerably large numbers and at diiTerent points of the bank, the small 
ejiidi'tiiic liiul alruady reached its maximum, A sliort time afterward when only 
isukiicd coses ociturred the comma-ba«illi were only to be found at one spot, and 
in aniLill numbers. When they weretlrst found, they were so abundant that tlieir 
number could not have depended aloae on the dejecta that had Howed into the 
tiink and on the wash water from cholera linen; an increase of them must have 
tiik^n [iline. On the second investigation, on tlie other liand, their small ni 
biT did tKjl coi'rc>spond lu the numerous cases of illness that hod preceded. 
thi' lattfr liud .'supplied the tank water with bacilli, Uie bacilli must have been 
far more numerous this time, in comparison with the flrst time they were di»- 
covertid. Hence it cannot be said in this case that tlie presence of the comma- 
bacilli in the tank was only a conseouence of the cholera epidemic. The rela- 
tion was Buch that the epidemic must have been a consequence of the bacilli. We 
must lay the greater vulue im observatioim of this kind, e8|>edally on the inf«o- 
tion through cholera linen, because «e sluUl imriia|is never l"! in a position '- 
niiike direct successful infcctiou-eX|jcrimi!ntf with ooJiiiiia-biuilli. 
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The fsict that the etiology o( cholera, so f^r as it ia knowTi lo us, agrees com- 
ptr«i*iy with th« pecnliuKtipa of comtna'bacilli is, 1 cunsiilei', itu eKseutial Hiippoi't 
«f ntv lh(H>ry that these microbes are the cause of cbolern. 

\fi- UAve seen lliat i'oiiiina--bucilli grow very rupidlv; that their veifetAtiitn 
ifiurklv rvBTliea its maximum, tlien ceaaes; and that the bacilli are finally drivea 
•■ST fay other Wieria. This correijpoads exactly to what takes place in the in- 

It c»a be aBBumed that, just as in the case of other bacteria, very few individu- 
abaf«auffident — under ccrlaia circunititaD(.'e», one single one — to cause iafection. 
AopavdiiwIy> we can very well imagine tliat individual comma-bucilli reach the 
whwtBwT canal accidentally, and speedily multiply tliere. As soon as they have 
■■hlplied to a certain degree, they ou'asiOD a state of irritation of the mucous 
nnnbmie of the intestine and dian'hcea: but when the multiplication continues 
in Ilk riTiing pn^ressioa. and reaches the nutximum point, tlien there occurs a 
cniBiinKtioa into the peculiar complex of symptonis tliat we characterize as the 
i«J attaiA of cholera. 

W« liftve already seen that commu-bacilU most probably, under certain cod- 
iBImwii. (Simot pass tlie stomach, at least in animals. This also agrees with all 
■meriiii ic* of cholera, tor preilispositioa seems to play an important part in cholera 
tUmaOtm. It can be assumed that, of a number of people eitposed lo cholera in- 
liction, only a fraction of them fall ill, anil tliese are almost always those already 
nUKaiur from some kind of digestive disturbance, e. g., <Atarrh of the stomach 
«r tntcsOnes, or those who have overloaded the stomach with indigestible food. 
bfMtciallY in tlie latter case, more or lees undigested masses ol food may pass into 
lhi> bitesiinBl canal, and possibly bring with them the coiimia-bacilli notyetkilltHi 
IB ttw •tomach. You have douotlois often observed tliat tlie greater number of 
•^^Ot vt cliolera occur on Mondays and Tuesday's — that is, on the days which have 
ptataaXly been preceded by excesKcs in eating and drinking. 

It n cvrtainly a strange plienoiuenon, that comma-bacilli conBne themselves 
to \bc intestines. Tliey do not pass into the blood, nor even into the mesenteric 
fh*^- How is it now that this bacterial vegetation in tlie intestine can kill a 
nNn? In order to explain tliis Koch calls atteotion to tlie fiK't that hucterlu, 
iriwo tlkey grow, not only consume materials, but also produce subsiances of 



t BMture, ami emit an intense smell; otiiers oroduf.'e coloring matter, otlient 
lOUB substances. In tlie putrefaction of albuminous liqinds, e. g., blood, 

, e aiw formed which must be prwlucta of vital changes of these bacteria, as 

pMli«IiM-tion is only a consequence of the gprowth of bacteria. Hauy plienomena 
go to thfow llial lliese poisons are only produced by special kinds of bacteria, for 
«r> snt ttkut putrefying fluids can at times be injected into an animal witliout pro- 
dociRg Miy dfc't, whereas at other times they prove decidedly poisonous. In this 
US^tTl picture lo niyself the effect of comma-bacilli in tlie Intestine, which de- 
pfttik upon the protiucts of vital changes. In favor of this view, I possess special 
poiata of Biipjwrt. Itso happened that in one cultivation experiment, the nutri- 
tive gatntine contained at the same time blood corpuscles in tolerably large 
aastben and comma-lHwilli. After tliis gelatine had been poured upon a plate, a 
■ombor of colonies of commn-bttcili ^w. The plate looked as it a rvddisb dust 
*«»« aus|>end(Ml in it, as, when tlic light fell through it, one had a clear impression 
•f Ibn aioKle blood-ootpUHcles. In this reddisli, finely granular layer, the colonies 
«( ODaunB-hncilli looked to tlie naked eye like small colorless holes. When tliey 
WW •xoniinnd under the microscope, the striking phenomenon was discovered 
Itist the colonics of coninia-bacilU had destroyed all the blood-corpuscles within a 
nivUr wide circle, and also to some distance beyond the limit within which Ihey 
bad Ikjuefit^ Uie gelatine. From this it is seen that cotimia-bacith can exercise a 
dcrtructive ioiluence un the formed elements of the blood, and vety probably also 
OB othMT cella 

Ur. Ucliards, a medical nian at Qoalimdo, in India, has also made an obsen'o- 
tion which supports the view of the presence of a poisonous substance in the Ltia- 
UatK ol the cfioleia intestine. Mr. Richards fed some dogs witli laige quanlilios 
ol chofen drijecta, without producing any etTect on the dogs. Then he matle the 
■MM experiment with pigs, which, according to his statement, died in cramps a 
Ttij sbart time (from a quarter of an hour to two hours and a halO after being 
ltd. This wasclearly a case of poisoning, and not, as Hr. Kichards supposes, of 
MrtlBdftl cholera infection. That this was really so, is es|M'ciully itecu from one of 



itself partly in aa immediate manner, the epithelium, and in the worst cases nlso 
" e upper la; '" . i . _ . _. .1 ■ . .- > ■ .-.. . .> 
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tjip experiments, in which the contents o( the intestine ot a pis', kille<l liy being' 
ted on cliolera dejecta, which. acwirdinE to Mr. Richards' opinion, had the cholera, 
were given to another pig. This second pig did not suffer from it. so that a re- 
production of the supposed infectious matter in the int«stine of the pig fed &nt 
couid not have taken place. If genuine cholera, could be produced among pigs, it 
would then be possible to infect a second pig with tlie contents of the intestine of 
the flrst, and a third with those from tlie second, and-so on. Although these ex- 
periments do not prove what Mr. Richards intended to prove by them, tliey are 
interesting, in so far as they show that, in cholera-dejecta, substances iMin 
tmder certain circumstances be contained, which are poisonoiia to pigs. Doga 
seem to be unaffected by them; mic« and other animals also, as our experiments 
showed. The power of resistance of other animals to thin poison, and the suscepti- 
bility of pigs to it. ought to cause no surprise, when wv remember ttiat only pigs 
eeem to he killed by the poison which sometimes forms in the brine of salt m^t 
and herringa. 

Sunnosine- that comma-bacilli produce a special poison, the phenomena and 

follows; The effect ot tlie poison show» 

, the epithelium, and in the worst cases also 

membrane of the intestine, being mortified there- 

,. _, ._.. . acta on the organism as a whole, but especially on. 

organs of circulation, which are as it were paralyzed. The complex of symp- 
toms of the attack proper of cholera, which is generally looked upon as a con- 
se(|Uence of loss ot water and the inspissation ot the blood, is, according to my 
opmion. to be regarded essentially as poisoning; for it takes place not infrequent- 
ly when comparatively very sinall quantities ot fluid are lost during lite by 
vomiting and diarrhoea, ana when, immediately after death, the intestine al3» 
contains only a small quantity of liquid. 

It, now, death follow in the stage of cholera poisoning, then the phenomena 
met with in posf-ntorfem examinations correspond to those cases in whi<'h the 
mucous memSrane of the intestine is little clianged, and the contents ot the in- 
testine consist ot a pure cultivation of comma-bacilli. If, on the contrary, this 
stage be prolonged, or if it be got over, the consequences of the mortili(»tion of 
the epithelium and of the mucous membrane show themselves; capillary hemoiw 
rliage in the mucous membrane takes place, and some ot the component parts of 
the olood mix in more or less abundance with the contents of the intestine. Th» 
albuminous ftuid in the intestine begins to putrefy, and, under the influence ot the 
putrefaction- bacteria, other poisonous products are formed which are also ab- 
sorbed. But these liave an effect differing from that of the cholera poison; the 
Bymptoms caused by them corresjiond to what is generally called cholera-typhoid. 

Corresponding to the view that tbe comma-Mudlli only vegetate and unfold 
their effect in the intestine, the seat ot the infectious matter caii onlv be looked 
for in tlie dejecta of patients. Exceptionally, however, tliey may be ^ound in tlia 
vomit. In this, I think I am in accord with the more recent views. It is trua 
that this view is still contradicted by eome investigators, but we are in possession 
ot incontrovertible proofs in its favor — above oU, infection by means of linen; so 
that, <]Uite apart from the comma-bacilli, there can he no doubt that the dejecta 
really contain the infectious matter. For the further spread of the infectious 
matter, the first condition is that the dejecta remain in a moist condition. As 
soon OS they are dry, they lose their effectual agency. 

One ot the commonest ways of spreading the infectious material of which, toOt 
we have had an example in the tank epidemic, is wal«r. How easily can cholera- 
dejecta or water used for cleaning pholenii linen get into wells, public watep- 
coiu-ses, and other places for the supply of drinking-water and of water for house- 
hold purposes. Thence the comma-bacilli And plenty of opporttmities of returning- 
into tlie human household, either in drinking-water or m water used for being 
mixed with milk, tor cooking, for rinsing pots and pans, for cleaning vegetables 
and fruit, for washing, batliing, etc 

Beside these w^s, the infectious mattercanenterthehumandigestiveorgana 
by a shorter way; for commu-lMu-illi can, beyond a doubt, retEun vitality tor Oi 
considerable time on artii^les of food which have a moist surface, and it can easily 
be supposed tliat they are not rarely brought thitlier by bein^ touched with dirty 
bands; and I do not consider it at all impossible that the infectious matter ui 
transferred to food by means of insects — for example, by common ttiea. In most 
cases, certainty, tlie infectious matter enters the soil with tlie dejecta, and finds 
its way, someliow or other, into wells or tanks. 



jtivitfa the ftBEiunption that only iiioist substances and those of most 
^mmt^ kinds (I do aot by any meajis confine myself to drinking wiiter) thai are 
mtb^i in any way by moist dejecta, muy ilIho convey tiie iafectioiis matter to 
■• ka4T> Ob tbe other hand I do not thmk that the infectious matter of cholera 
oafeMptB adry sbtte, or. wJiidi ia the sume thintr, that it can be transferred by 
MMBMoC the air. For ifi'- iii-<|ii'i>ii<ii :>{ nn iiiiivtiuus matter can, aa a rule, only 
lakeplpoe by )ii4ans ^>r :],■■ .ur wlnri iliv, mul m tlif form of dust. Experieoce is 
^nn faror of the \i'-<.\ iliiii iln- ml'i h<>iJ~ iinitli'r cannot bo introduced in a dry 
ttote. for wtf know lliut liiiinrl.p ilidi^f^i In-, riivi^i' i^ome hither by means of eoocts 
" » way front Inilu^; uevvv as \cl haw lultei-s or poHtuI pockets introdueed 
I, iiven when not, as is now (reifueutly douci pierced through and fumigated. 
II NM origin of the aepnrut« epidemics be carefully looked into, it will be found 
that dMtem has never reached ub except through human beings themselves; and 
■hhoo^i people have not suuceeded in the cose of these separate epidemics in 
intiag tl)« todividuul who brought the infectious matter, one must not conclude 
tRM tkfa that this ia an exception. For we must consider that it is not only tbe 
all! I 111 mil who dies of cholera, or who has an unquestionable attack of cholera, 
tiaa m liable to transfer infeclion, but tliat all possible transitions up to this most 
nuhal lom) of the disease, even slight attacks of diarrhoea, take ptiu-'e, which are 
' *y just aa capable of giving infection as the worst case of cholera. Of 
iBwae w« can onlv arrive ut positive certainty on this important point when 
ihB aligfatait cases have been proved to be real cases of cholera by detecting the 
.__ -|ef of conuna-bacilii. 

a important ouestion still remains to be answered, whether the infectious 
nrtMW caa reproauce or multiply itself aut^ide the human body. I believe that 
Hta^ Aa the comma-bacilli grow on a gelatine plate, as thev can grow on a 
piaa ot Unm, or in meat broth, or on potatoes, they must also ue in a position to 

'■ Um! open air, especially as we Imve seen that a conipurativelv low t«m- 

t« ■UoWH them to develop. I would not certainly assume that tJie multipli- 

al the rommu-bucilli outside tiie hunaan bodv takes place in well water 

mitcr without any assistance, for these (tuius do not possess tliat eon- 

tt of nutritious substances which is necessary for the growtJi of the 

But I can easily imagine that, although the whole mass of the water in 

voir is too poor in nutritious substances for bacilli to flourish in it, 

^ may contain suttlcient concentration of nutritive sulistances — for 
_iK>ee spots where a gutter, orthe outlet of a cesspool, opens into the 
water, where vegetable matter, animal refuse, etc., lie, and are exposed 
to ■■liitli liiiii by bacteria. At such points, a very active form of life can develop. 
I bmwir oflan formerly made such experiments, and it has frequently happened 
that aaMvimen of water contained scarcely any bacteria, while remains of plants, 
liniallj roobi or fruitti swimming in it, teemed with bacteria, niore particularly 
^■ritH umI •p^rlllo. Even in the imme<liate neighborhood of these objects, tlie 
astar «■■ reoderod turbid by swarms of bacteria, which dearly received thtur 
MdrUiBient from Uui nutritive matter scattered by diffusion at a very small dis- 
bara. 

I iktak that we can in this way most readily explain the relations of subsoil- 
aawr to tti« spread of cholera. Everywhere where water is stagnant on the sur- 
b^ or la the ground, in marshes. In harbors which have no outflow, in places 
■bam the ground is trough-shaped, in very slowly running streams, and such like. 
""^^"""wdeBcribed cam develop. There, in the neighborhood of ii.n'"'a l and 



nai)»lill reToM, concentrated nutritive solutions will be most easilv formed, and 
vol fhfe the micro-organisms opportunity for forming colonies and multiplying. 
Oa the other hand, wherever tlie water at the surface as well aa at the bottom is 
■n a (tale of rapid motion, and subject to continuous change, these conditions are 
law «o«jr, or do nut uocur at all; for the continuous flow of the water prevents the 
hvwKliga of a local concentration of nutritive substances in the liquid sufficient for 

BlMftOfe bacteria. TIte connection between the falling of subsoil water and 
kMMMe of aevenil infectious diseases 1 would explain as follows. That, when 
Am ■^■dQ wat«r falla, tbe current tliat takes place in the subsoil water is much 
h^^odBcMiL Besides, tlie quantities on the surface are much diminished, so 
thai IMMCoocpntmtions, which I assumed to be necessary for tbe growth of tbe 
^lirii. aiust inach aoonor take place. 

U Wtt aMumo tliat a q>ecial spocillc organism is the cause of cholera, we can- 
■•• tUak of an autochthonous origin of tlie disease, emanating from any particu- 
locality. Such a specific organism, even if it beonlyacommo'baclllus, follows 
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tlie laws ol vegetation, just as llie most liiglily dovelopcd phial. It mils 

Cmpagute itself from siimething of tbe Mime nature, and nonnot spriug up m 
ai>-li&2ard from other tilings, or from nothing. But, oa comnio^badlli do no 
belong lo micnMirgiuiisniB that are distribut«d everywhere, wo are foroM 
to trat.« baok the disease that depends upon them to apeoal localiti(>a from whifll 
these specific niicro-oi^nisma arc bi-ought to us. We cannot, therefore, ima^U 
that, because tiie delta o( the Nile resembles the delta of the <5angea in Homi 
points, cholera could spontaneously Bpiint; up there by way ot exception, as wai 
seriously maintained tost year. Just us little reason have we for supposing that 
idiolera shniUd spring up here in Europe without the oomma-baoilluB (lavingbr — 
jirevioiisly introduced. 

Kin'h then describes the peculiarities of tbe endemic home of cholera in India^ 
luldin^ that one can easily imagine what quantities of vqj^tuble and animal ntot- 
Ici'iui- i-xposed to putrefaction in the boggy diatrii'tot the Sunderbuuds, and thai 
an op|iiii-tunity, scarcely to be Found in any other iilace in the world, is offered 
hiL'i'e [(If ibi^ development of micro-orvanisniH. In tliis respect, tiie boundary be^ 
lis'.MTi th(> inhabited and uninhabited part of the delta ia especially favorable, 
Th<'iv llif refuse from an exceptionally thickly populated country is Boated dowit 
by the small streams, and mixes witli the brackish water of the Sunderbimds that 
flows bai^kwurd and forwanl, and is already saturated with putrefied mattert 
Under peculiar circimistancea a thoi-ouehly special fauna and flora of micro-orgaifr 
isms must develop here, to which in all probabihty the comnia-bacillus belonga. 
Koeh then proceeds to show tliat the comnia-bacillus Itnds in the natureot UH 
terntory descnbod, in the climate, in the manner ot native hul>-building, and li 
the habits of the people, so many factors that favor its perniaoent habitut in Ihr 
part of India. He then alludes to th« good effects of sanitation and especially tt 
improvement of the water by tbe estublisLmenl of drains and simitar hy^en 



Ah a good illustration he describes the condition of things in Cnlcutta beti 
and after the time of the establishment ot water-works, fiut tlie inf1uen<!e of c 
taining good water, he finds, has been more plainly shown at Fort William, whi ,^^ 
cholera aisuppeared altogretJier after the garrison receiveda reliable water supply. 

On the other bond, Koch distinctly states that he is not a supporter ot the ex 
clu.sive drinking-water theoty. The ways io which cholera can spread in a givei 
locality are exb«mely diverse. He hol&i that every place bos its own peculiA 
conditions, which must be carefully studied and protective measures instituted il 
accordance therewith. In Iiidiathes|)readofcholeractcarly depends upon humal 
intercoiirae, the pilgrimages being liu^ly responsible for its wide disseminatiolk 

Regarding cholera on sliips, he points out tliat real epidemics only take plar-^^ 
when a lai^e number of people U'e an board. 

On one question of chokra etiology, which is of a more tlieoretical interest! 
I have not yet had an opportunity of saying anytliing. It is a noteworthy fac' 
that outside of India cholera always dies out after a comparatively short spat 
of time. This disappearance ot the plague seems to me to be due to a variel 
of factors. 

In tlie first place, I consider it established that the individual, as in many othel 
infectious diseases, after having once liad cholera, acquires a certain immunitQn 
This immunity docs not seem to be of very long duration, tor we have exampla^ 
enough that a man who was attacked during on epidemic caught the cholen 
ngain in a second epidemic; but one seldom hears of a man being attacked twio 
during the same epidemic. But precisely in cholera several attacks ought tl 
occur, because a man who has got over the attack, us a rule, returns alter a f«W 
days to the same conditions, and exposes himself lo tlie same dangers and ti: 
some source of infection. Borne experiences mode in India, moreover, are i 
favor of the view that a ceriiiin immunity ia obtained after recovery from a 
iitlack of cbolem. In tli<' anm*- iii:inn"r ils un individual can obtain immunity, t 
can whole localities, m,s :. l;iiiiiI ili.;,! , >i . A|ii>rLcnce proves, become more or less frt 
ri'uiii liiiileiit Tor a i'r:iliirii |«'r m nl. It i~ (.ii.'ii Keen that when a place has been 
iitlai'kcil by pIiii1it,i. aii'l li.i-n I Ij. i ..i^lily infected by It, this place is spared tba 
next yeur. or il only siitf.'i-- ^lii;litl_v wln.-ii the cholera returns. 

As a second I'caaou tor the extinction of a cholera epidemic, we must take tbe 
absence of a |>erniaueut state, ca|)able ot assisting the infectious material io 
viving the mtiod of the immunity of the popuhition that is unfavorable to ita 
development. 

Finally, we must lake note of the circumstance tliat temperatures under 82.8^. 
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-. have such an unfavorable efTect on the ^ronlli of the bacilli outside the 

', Uint tbetr niuitiplicution can no longer take place. When ull thesi> foctoni 

* lecUier: when winter cuines on, and only n populution renuuns which is 

r lesB Ron-liable to the epjilemic, then it must die out, as the infectious 

pom o e acn do permanent stale. 

•m I oonoludf , 1 xtioulil like to aild u few words as to how we con utilize 
Ike d^MOvvn' of llie c'onimu'bacilli. The cry we commonly hear is — Yes, but what 
b the uae ol this duRtrvery to uBi' We certainly know that the choleru is caused 
W ucMnnu»-bai-illi, but, nevertheless, we are in no better position for curing this 
MBaB« than before. I remember that these were oft«n the expressions used 
•fcout tlie discovery of tubercle-bacilli. 

Anybody who looks upon these matters from the point of view o( tile medical 
■MB who has to write a prescription, is certainly ri^ht in saying that he has as 
j«t DO prrfeptible utility before him: but these critics ought 'to i.y>naider that ra- 
IlMwl tlietapeutics [or the majority of diseases, and eapeciHliy f.ir infectious 
^maotmi, (nnnot be obtained till we Imve found out their ciuisi-> -.im-] }i:ilui'<'. H^il. 
ntrt frum this, I imagine we already liave a very coiisid>'i"ilili- ^iilv.iiii.<i:>' I ri>iu 
mettiiKawry at the comwa-bacilluB. I think, llrst, of how iv.- i-.m iiiHi,-..' ii In a 
Kwtk: dii^clion. It is highly important that a corrctt iha^ni>M> nIlmhIlI Ih> 
1 <il the Brat caaes which occur in a country or locality. .,lii.i.iiiliii>; In my 
•, by allowing the presence or alwence uf cholera- l)acilli, we can say with cei^ 
ty wliellier we have ctioleru before us or not. This seems to me to be a very 
!BtiMl luhnuitAgv. 

'*"-*■ Kt think that, after having bev'on^e acquainted with the real cause of the 

d its qualities, the etiology of cholera can be constructed on definite and 

, and that we shall at length get rid of many contradictions. We shall 

B & firm basis for a uniform action tliat knows tlie end al which it is 

I antit-'ipeile special advantages from tlie observation tlutt coniniu^bacilli 

_.. d by being dried. 

But. Htoove all. we can deduce this advantage, that an end will at length be 

)Mi to tiie f>7arful squandering of disiafectanta, and that millions will not again, 

aa in tite last epidemics, be poured into gutters and cesspools without the slightest 

adranlnse. 

For tlie rest, I hope that the recognition of the commit-bacilli can he turned to 
Dowat thorapeutically. We shall be able in future, even in the less severe coses. 
d In tlj# flnrt Htages, to make a diognosiit. In accordance with this, thcmpeutic 
~ rimeats. also, will have more certainty when it is known that the patient is 
jr mftering froni cliolera. An early diagnosis must, however, be of all the 
~r value, oa tlie chance of therajwutic success is precisely greatest in the llr<t 

It ii b«yoii<l the scope of this Toluiiie to give a detailed aeeonnt of the 

tvreeting and important disouasion that foiluwed the reading of Koch'e 

'•ortttv addrc-Hs. But in order to indicate its nature and acquaint the 

r with the general drift of opinion elicited during the debate, tlie 

ptcUoiis guhmitt^<d for consideration by Koch are here rcproduceil with 

1 cumment, that the answers, in the main, fully harmonized with 

Kocli*8 i>crsiinul views. 

Tile tjncetivQB discussed were the following: 

Ik cholpm rauseil by an infectious miileriiil. miirinnting only in India? 

b the tiifociious matcrhil contuim'il only in ili<' ili'Ji'i-tions, and Inter also in 

bF vMuiled matters, oris it found also in 1 Ik- I'l I, uniii', sweat and breath ? 

HMathc hiidiiiguf comino-biicilli luiy ili:iL;ni>'~ii^- iniixii-tiint^? 

te tbr infwtioUH umteriiU of cholera idi'iiU<'iil V'lili il nrnma-baoilli V 

~ ■tttHi infectious material much powr-i of n-sistjiiuv and o condition of per- 
wt And ia it destroyed in a short liiiiu by drying? 
M iiJ«cUons material enter the body tlirough any other cliunncU tlian 
irctmot? 
Mintectious material reproduced within the body, or does this occur in the 
RMDd. man and animals merely acting as ctkn-iem? 

b a dlreiH transplantation noasible, or must the infectious material undergo 

vow Hirl of ripening or modilication in the ground or elsewhere ? 

b a spHTial individual predisposition necessary' for the action of the infectious 

, nalnrittl.' Wbut is the duration of the period of inciibalioii '/ Doe«> one nttJkrk 

■Mhrr immunity for a certain length of time? Can the minltts wjitrtimli uf tli« 

M.-illl bf Interpreted us un intoxication ? 
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CHAPTER XXII. 

OTHER RECENT RESEARCHES ON CHOLERA. 

Having prosontod an acciimte and complete statement of Koch's doc- 
trine in the last chapter, we may now profitably turn our attention to the 
recent investigations into the nature of cholera carried on by others, work- ■ 
ing independentl_v of the German inquirer. 

An examination of these recent researches will, among other things, 
Bervo to bring out the controversial issues raieed since the announcement 
of his doctrine by Koch. Mere polemics will be avoided as much as poB- 
eible. The arguments of those who completely oppose Koch will, of course, 
receive the same impartial consideration extended to the views of the 
writers who uphold him. 

During the epidemic at Toulon, Straus and Boux continued certain 
researches, begun in 1883 in Egypt together with Thuillier iind Kocard. 
In their report to the Paris Acadomy of Medicine they say that they do 
not believe Koch's comma-bacillus to bo the specific microbe of Asiatic 
cholera. It lias, they assert, 

been iittsi^rved in other diseases, and cholera has not been provoked in aDimata 
liy iniK'iilnt.limH of this bat^illus. Dr. Straus maintained that the researches mad« 
u'l Toulon confirmed the i'esult« of tliose mflde in Egypt There they detected the 
preM-nce of micro-organisms in the iateatinal raucous uiembrane, especiallT when 
the attack was prolonged, and the intestines presented minute patches at nemor- 
rhnge. la three cases of cholera whei-e the patients were atruck down in ten or 
twenty horns, the intestines at the autopsy were lound not congested. On the 
contrary they were paler than nonual. It was also impassible to detect tlie 
presence of a niicro-organisni. Inaaother, a very severe case, it was necessary to 
make a considerable number ot preparationa in orderto find a few bacilli. Some 
of tlie sections, colored by methyl blue, made from fragments of the small intes- 
tines, which were previously hardened in alcohol, exhibited micro-organ isms in 
the superficial parts of the mucous mejnbrnne of the ducts of the tubular glands, 
and in the basement membrane of the villi. These micro-organisms varied in 
nunil)er according to the time tlie attack liad lasted. Bacihi were more abimdant 
tlian other organisms. They varied greatly, both in aspect and in dimension. 
Some were long and thin, others short and broad. The variety most frequently 
observed resemhled the bacillus of tuberculosis. In some parts this bacillus pro- 
dominated, and penetrated as far as llie submucous membrane, but never entered 
theblood-vesselsnur the muscular coat of the Intestiuea Other forms of bacilli 
and micrococci were also present in the substance of the mucous membrane. 
This entero-mycosis was especially evident in the lower portion of the small intes- 
liue. Straus and bis colleagues did not consider that these data furnished con- 
clusive evidence concerning tlie origin ot cholera. 

Straus also draws attention to tl)e fact Uiat, during life, the intestinal 
mucous membrane of cholera patients loses its epithelium, and ttieretore 
may be easily invaded by tlie organisms jiresent in the surrounding Quids. 
He suggests a secondary invasion of Uie tnteatine by microbes. Straus and 
Roax state further tlial the rice- water stools of cholera patients also con- 
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u Amon^ tlietie Ihe comma furni is fretjiiently RPen. This 
„ founil ulmoBt isoltited in the intextinal liiticiis. They 

fc Boi consider that proot at its ttpeciflcitv is obtained until cliolera is pnv 
) te nniniala inoculated with a perfectly pure cultivation. Moreover, the 
■"" ■« not special to cholera. Dr. Maddon. of London, has photo- 
o-orgBntsm found in a water cistern, preBcnting the form of a 
'X MB detected it in the bIooIh of dysenteric natientit, anions;: many 
■IbBr varinties. Straus and Kuux also observed it in the vaginal mucus o'f 
^MMMi mttttring from leucorrhira. and in the uterinesecretionof a wonianaRect«d 
vWi vpitb^Iionuk of the cerrix uteri. In their report on the cholera epidemic in 
Bmit. the authors indicated in the blood of cholera patients the presence of ex- 
MJnljT Mnall, thin particles, presenting the aspect of organtams. At Totiion. the 
mmm noenomena were observed in the course o[ their researches, thaui^h not 
They supposed these corpusclea to be due to a special alteration of 



It trill be remembered thnt Koch in his address allude<l to this matter> 
•rtit^ thait Straus had heen unable to demonstrate to iiim the alleged organ- 
Bai» of cholera blood.' 

The Marseilles epidemic of last year naturally became the occasion of 
■Kcb modkal research, directed toward the elucidation of vuriouB cholera 
fnUenu. 

The first investigators to publish an account of their doings were M. 
Xagnon. Professor of Natural Sciences ut the Lyceum, and if. Cognard, 
vIm m delegated by the Medical Society of Lyons to study on the spot 
tlw ^itlHl■1' in all its bearings. * These gentlemen directed their researcnes 
^McUly to the question of tlio Iransmissibility of cholera from man to 
Um iover mninuils. In onlor to render their experiments as conclusive as 
HHble they employed various modes of procedure and made use of several 
uHnvnt v»rietii« of animals. But in no case was any positive result 
•bcainod. In a preliminary report made by M. Oognartl prior to his de- 
■Btare from Slarseiiles, he stated that the experiments were undertaken 
mmaeonviction that the only means of arriving at any positive conclusions 
caaeeming the infectious agent of cholera, which might serve as a basis 
far* mional therapy, was by inoculating the lower animals. With this 
fll^eet tfaer injected into the veins fitter«d choleraic discharges and also 
ammfbenc water from the wards of the Pharo hospital, obtjiinud from 
tfc* mobtiire collecting in the sides of a jar filled with cold water. They 
lilMwin injected a Pravaz syrinpeful of cnoiera dojections containing mi- 
mbm, •specially comma-bacilli, into the trachea of a monkey and into the 
nflalMT Uaraes of a cat. But their most common mode of procedure, and 
ow which they claim they were the first to employ, was to expose a loop 
of the mull intestine through an incision made in the linea alba, and, after 
iDcwing this, to inject a large syringeful of the cholera dejections. I'hc in- 
te a tin w WM then sutured and returned into tlie abdominiu cavity and finally 
dM eKtenwl wound was closed. The animals experimented upon were 
tabf, DionkevB, a dog, a large white rat and a jackal. Not one of them 
died of cholera. Only two of the animals died, death in both instances 
Wtng due to peritonitis and not cholera. Mognon and Cognard concluded, 
themnra, that for this epidemic at least, the lower animals were not sus- 
o^Ue to the action of tlie cholera poison.' 



t le tmilement dii choletn. 
Mtempta have been made years a^ by Thiersch and others, to cause 
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The National Medical Society of Marseilles appointed a cotntnisaJon to 
study the oliolera during the epidemic of 1884, consisting of MM. A. 
Sioord, Taxis, Bouisson, Queirel, Poucel, Livon and Chareyre. In their 
official report ' they deem it necessary to state that their investirations 
were begun without prejudice or inclination to auy particular theory. 
There were two viowB which demanded their special attention by reason 
of the high repntetion and the scientific attainments of their respectivu 
French anil lierman upholders. For this reason they devoted their timo 
chiefly to the study and examination of tlio intestinal contents and of the 
blood. The first thing that attracted their attention was tliat there was 
always an inverse relation betii'een the number of corama-hacilli and the 
degree of coloration of the stools, the rice-water disehai^;eB containing 
the microbes in greatest abundance. Every conceivable effort was made 
to transmit cholera to tho lower animals, vomited matters and the intes- 
tinal contents, filtered and not filtered, were injected in various ways into 
the trac-hoa, stomach, small and large intestine, peritoneal cavity, and 
blood-vessels, but in no case were any signs, either clinical or pathological, 
of cholera observed. Yet in a rabbit, dying eleven days after such an in- 
jection into the small intestine, without a sign of cholera, numbers of 
comma-bacilli were found in the gut, showing that the soil was at least 
favorable to their preservation. The injection of fresh matters having 
failed, a rice-water stool, consisting of almost a pure culture of the com- 
ma-bacillus, was obtained. Some pieces of linen were now soaked in this 
fluid and preserved moist for some time. Inoculations made with the 
washings of these rags, at the end of three and again of nine days, gave 
negative results. ITie animals ueed in these experiments were rabbits, 
dogs and guinea-pigs. 

As Koch bad stated that water was liable to contamination by the 
cholera bacilli, an examination was made of water taken from a faucet in 
their laboratory and from tho Rose near its source. For its examination 
they used the method described by Koch, and found that the water taken 
from the Rose contained on an average ten comma-bacilli in every drop 
or 250,000 in every litre. A power of 800 diameters was used, and the ■ 
bacilli found were identical in size, appearance and mode of staining with 
those described by Koch. 

The investigators next turned their attention to the blood, and first to 
the bodies described bv Straus. But they soon found that these little 
bodies were present in liealthy individuals as well as in the sick. Other 
varieties of micro-organisms were found in the circulating fluid, but 
none which by their constancy could be regarded as ciiaractenstic. They 
found, however, an alteration in the red blood-corpuscles which they 
regarded tm of great importance. The change did not affect all the glon- 
ules at once, for often corpuscles profoundly altered were seen by the 

cholera in the lower aniniuls. dtlier by rbcding tlieni with matter passed from 
the bowel or vomited by cholera patieuts. They have been ijuite teoeotly 
reneated, and additional experiments iiave bt^n instituted by injecting' pure 
cuilures into tlie veins or sub^^utiin'-mi'ilv. But mn^l nf thfsi? >>xpeiinienls have 

"■iil;in"H'.. ill iinl.T l.i [h- siiocessful. must 
i-ii|i(l1p1i> If 111.' ihii-uii iif cholera. It was 
:liuiiiuI» u If.' Milij.il (ii iittueks of Asiatic 
■ ili-Lii(-ii iiiai Uii-i !!• the I'lise. See also tlie 
ent invent i^tions, wliicb iavariobly gave 
were employed. 
.ppt^rt lu au noiu de la Com mission, etc. JAiuy 
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uilures into tlie veins or sub^^utiiO' 
been entirely witliout result. Su< 1 
be practiced upon aninmlM which hi 
formerly believed that many specii' 



cholera, but modern vetcrinanaiis 
uct'ount of Van Ermen^ni'e n 
positive results when g-uhiea-pii 
' Becherc'lies sur le I'lioleiii. ] 
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od* of perfectly healthy ones. This ultenition, they stated, coneiete in a 
■Anuog oC the corpuscles, whence results & change of shape from mutuHl 
(iiButti, and an ae^lutination of uumbers of the globules in maesoB of 
111 ill II sue as the disease is more advanced. If a ciirrent becomes estab- 
Med in the field of observation, tliese diseased globules arc acen flowing 
ikag like lava or melted tar between the more commct masses. Sonie- 
liBw the corpuscles are seen tfl become elongated, olive-shaped, or even 
dnost cylindrical throngh the action oi the current: sometimes they are 
tm s«iiy from the mass, and then owing to their elasticity they frequently 
RlBrti to their normal Bhape. But in the graver cases of the disease the 
OTpaacles seem to have lost this elasticity and maintain their oval shape 
ewo whea entirelv separated from the neighboring corpuscles. If artiii- 
vl wrum be abided dnring the microscopical examination, most of the 
ltd globules may he seen to resume tlieir proper shape, to become de- 
iKJKd frotn the 'sticky mass, and to arrange themselves m the normal way 
Qw tolls of coin; but wliere the alterations are most profound this sepa- 
atmn does not occur. This change in the blood was found in every case, 
Mtd the commimon stated that they were disposed to regard it as cliarac- 
Imtic, as " the pathognomonic lesion of cholera." 

Several expcrimentB wore undertaken to determine the power of this 
■itered blood to transmit cholera to tha lower animals, but thoy were not 
eaitcliunve. Two rabbits, upon which injections were practiced with 
Uood taken from a subject dead at the beginning of the algid stage, died 
at the expiration of eighteen hours, presenting lesions " which we should 
b» im*lined to regard as belonging to cholera and the biematic changes 
ahanv deBcribed, Two other rabbits injected with blood taken from a 
living subject at the Iwginning of tlie cold stage had diarrhcea with colored 
•tools the following day, ana in one of them there were seen masses of 
ag^ntinatcd red blood -globules. A d(w injected with blood taken from 
a flibjecl dead in the algid stogo suffen^ for two days from a serous diar- 
rtwra. All the remaining experiments, to the number of twenty-five, 
made with blood taken during a prolonged algid stage or in the period of 
nwtion. gave negative results. The blood used in the first experiment, 
krpt i»t a Ipmiwrature of 100" F. in air filtered through cotton, speedily 
Uwt its virulence. 

Tbn conclusions drawn by this commission from their researches were 
lliat: 1. Cholera may be transmitted to the lower animals: 2. The con- 
i^iiiji 'if the stomach and intestines and even the pure rice-water diseliarges 
;. .) — ilult'ly inoffensive; 3. The same is true of blood taken during Uie 
. ■■{ reaction, and it is only in the algid stage that it possesses an in- 
I- property; 4, This property is the more marked the nearer to the 
i^i ,^.ii[i;itg of the cold st^tgi^ the blood is taken; and Jt disappears within, 
«t the most, twenty-four hours after the blood is drawn, and probably in 
a mni-li *hort*T time. They state further that their investigations force 
tlvm to regard the German theory as merely an hvpothcsis which is not 
mpjiortod by a single experiment and which receives a new refutation in 
the moilo of propagation of cholera. They confessed, however, that 
altbimgh " we Jwve shown the toxic action of the blood in the algid stage, 
we have lieen unable to discover in it any specific agent." 

They likewise are forced to admit that the result of their investigations 
mables them to say "what cholera is not, rather than what cholera is." 
L> next to a communication made lo the Semaine Medicale ' bv 
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Drs. Xieati and Rietsch in wliich theygiye a regume of the experimentsi 
conducted by them up to that time. They state that when the intcstinaLJ 
contents of a person dead of cholera, or an artificial culture of comm^^ 
bacilli, is injected into the duodenum of a dog, after ligature of the ductu* 
choledochus, the animal dies after one or several days, and its intestine, 
like that of a person dying after sufEerinj; from cholera for eome hours, ]a\ 
found filled vith a thick milky fluid very nch in epithelial cells. The commi^^ 
hacilli are found there in abundance after the material has been orposedJ 
to moist air for a length of time varying with the temperature. It hm\ 
been objected that the ligature of the common duct is alone sufficient toj 
cause death, but the authors assert tliat even when this happens it does-] 
not bjf any means rapidly follow the oneratioii. Cats have survived the | 
operation from one to nineteen days, and guinea-pigs from three to twenty-i 
eight days. These animals at one commence to eat and soon regain their \ 
usual strength. It is onl^ some days afterward that they begin to ema- 
ciate, and they finally die after having lost considerable weight. The 
same lesions as those obser\'ed in the dogs were seen in guinea-pigs, aft«r ' 
an injection into the duodenum without previous ligature of the choledooh ' 
duct, and even after the introduction of a large Quantity of the virulent.' 
material into tlie stomach by means of a catheter. The sjnnptoms observed 
during life were diarrhiea, vomiting (only in dogs), cyanosis and reduction 
of temperature. In one instance an increase of temperature was observed 
in a dog after death. An esaminiition of the hlood, as in cholera patients 
in the algid stage, showed no tendency in the red globules to become cre- 
nated, but, on the contrary, they became altered in shape by mutual pres- 
sure, aa occurs when asphyxia is produced by mechanical compression of 
the trachea. 

Starting with the assumption that when an inoculation was without 
results it wa» by reason of digestion of the ferment by the gastric or int€»- 
tinal secretions, MM. Nioati and Rietsch made a study of these various 
secretions. They found, as statod by Koch, that the gastric juice was 
very destructive to the comma-hsciUi. The pancreatic juice seemed to 
be without ctfect. The bile also appeared to exert no deleterious influence 
upon the comma-bacilli in broth cultures, but certain facts would seem to 
show that it possessed a different action in the living intestine. In ex- 
amining choleraic dejections they found several specimens in which the 
bacilli were exceedingly abundant, where scarcely a trace of bile could be 
detected by the nitric acid test. 

In their recently published monograph,' MM, Maurin et Lange 
claim to have discovered the true micro-organism of cholera. It is a fuu- 

Es growth consisting of mycelium, filaments and spores, to whicli they 
ve given tlie name of Mncor clioleriferus. This fungus they found to M 
devolojtcd invariably in cholera dejections, after standing four or five days, 
but in no others. The spores, they state, are constantly floating in the 
atmosphere of an infected district, and thence gain ready access to the 
human organism. When taken into a healthy stomach they arc difficult 
of digestion and give rise to a painful tension of this organ, so commonly 
observed during an epidemic of cholera. But if indigestion be present 
and the stomach contaifi acescent or putrescent matters, the spores germi- 
nate and produce long chains. This is similar to what occurs when mucor 
racemosus attacks acid wine. These chains act like ferments absorbing 
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anven, water and heat, and to their vegetation are due all t)ie phei 
of molera. 

In acetic fermentatiou, after the mjcotlerraa has produced its effect, 
nBrUla make their appciirance. And pri^cisely in the same way in choleraic 
linDentatioii ufter tne cbuLD plants, developed from the gpores of the 
■ncor, haTe produced their effects, the vibrio virgula of Pacini (now 
fetter known under the name of Koch's bacillna) a])pears upon the scene. 
Dot the com ma- bacillus ia not the cause of the choleraic fermentation; it 
■ 00I5 developed secondarily because it finds there a favorable soil. . That 
a tfao reason why, in rapidly fatal cases {cos foudrogants) 110 bacilli are 
hud. "The uicillus of Koch is an epiphenomenon of the choleraic 
Imtentation. " The organism of transmission of the disease is indeed 
oalamed in the intestine of the cholera patient, hut in order to become 
Kttre it muHt be incubated for a certain length of time in the open air. 
Hut is why cholera ia not immediately contagions, and why the stools 
mt one of the active and real agents of the secondary contagion which 
ovBtcfi epidemic centers. 

Comiueiit upon this publication, which was heralded in Franco as a 
mat diBCOTOiT. ia liardly called for. The plan of procedure adopted by 
Muirin and I^nge is found to be so crude, when examined in the light of 
&! exact experimental methods of modern inquiries, that it is unnecessary 
Id further emphasize that their observations are certain to remain sterile. 
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CHAPTER XXIIL 

THE CHOLERA-BACILLUS CONTROVERSY— KOCH'S DISCOVERY 

CONFIRMEb. 

The investigations described in the last chapter indicate a laudable 
zeal to ascertain the nature of cholera, and have in a measure extended 
our knowledge of the disease. Koch's views, it was seen, were by no 
means accepted by all these French experimenters. It seems proper 
in the next place to briefly refer to some of the more direct criticisms 
called forth by the German's announcement of the discovery of the 
specific microbe of cholera. Now in the opinion of the editor it is a 
rather deplorable fact that those who were from the first disinclined to 
accept Koch's conclusions have busied themselves much more with find- 
ing evidence that might overthrow his doctrine, than with prosecuting 
independent inquiries calculated to shed additional light on the obscure 
points of the disease. 

Of course Koch from the first found many ardent supporters. But 
rem^ated negation on one side, with affirmation and reiteration on the 
other, has at length resulted in a bitter and determined cholera-baciUus 
war. At the present writing the contest still continues, and for the sake 
of pure science, it is much to be rejgretted that latterly personal and 
national feelings have been imported into the strife. * That this is detri- 
mental to the advancement of scientific knowledge goes without saying. 

It may be worth while to remember that not long ago we were in the 
iriidst of a tubercle-bacillus war. In the Medical Press and Circular, 
December lU, 1884, the following comment thereon is made (with more 
j)articular reference to Allgemeine Wiener Med. Zeitung). 

Tin* plan of tittaok adopted seems mainly that of searching out every scientist 
or iwo\iuo-8fion1ist who writes apiinst Kocli. Wlienone is found he is immedi- 
wMy (iisiHivoivd and pronounced to be a great authority, before whom Koch must 
of ulnn^ssity lower his colors. It will easily be foreseen that a warfare such as this 
\H»\dtl only huvo one ending, viz., the entire demolition of the bacillus and its 
d»MH»voi\*V. This result has been acliieved many times, and yet, curious to relate, 
u»\uly uU the heading pathologists in Germany, as well as those of France and 
our v»\vu iHUUitrj', have completely accej)ted Koch's .views as correct and have 
\\oi'k«Hi on tiiem for a considerable period, with the result that tlieir opinions 
tiM \\i Xlmv i%>rrtH^tne88 have been strengtliened. 

It ii* Uh> mrlv in the cholera-bacillus war now to predict its ending. 
\\\\\ all im)^artiti) witnesses must see the strength of Koch's position. As 
waiA |HnnttHl out by a leading medical journal in a recent editorial 
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[or oxample the ill-advised and intensely personal attack of Professor Ray 
'V KipiUk Koiii, published in tiie Pall Mali Gazette, for October 6, 1884. 



THE CHOLEBA-BACnXUS CONTROVERSY. I77 

notice, " Koch's doctrine Ime the great advantage of being itositive, plau- 
•ibW'. Aided bvaiiftlofty and circiimstatttial evidence, and, further, Bup- 
jwru^ by the aconmulating evidence of indej^ndent inve8tiga.tiona. " ' 

Now we liave no intention of presenting to tlie reader a detaileiaocoiiiit 
of the heated controversy concerning the si^ilicnnce of the coinma-bacilluB. 
\rivrthelc«8, as already stated, Bome of uie more im])ortant objections ta 
Kfirh'a views will liave to occapy our attention, on act;ount 01 the wide 
runt- niT,- they have obtained, and bocaiise it is suppostKl by some that the 
pu^viitie doctrine has through their universal act; cptwnce received its well- 
lamcil diuith-blow. The fact that most of the French observers do not 
wlmi: the binding force of Koch's argnments has already been noticed. 

Amonj; English writers the first and foremost to raise objections against 
:'.!■■ ,ioc]>tjtnee of Koch's baciUns doctrine was Dr. Ijewis, In tlio Ijineet 
'. >. |i'''iii!ht 'JOth, 1884, he stated that comma-like l)afl ill i, identical in 
-!;-. f'TFn and in their reaction with aniline dyes, with those found in 
ii-.l. raic dejections, were ordinarily present in the mouth of perfectly 
lk«itby persons.' 

At the annual meeting for ldA4,of the Association of Kerman Natnntl- 
au an-i Physicians, a commuTucation waa made by Prof. Finkler and Dr. 
Pnrir. iif Bonn, to tlie effect that they ha<l found in choleni uostras a micni- 
,i~j.iri-!H whose shape was identical with that of the comma-bacillus of 
1^1, ij. .-holera. Its biological qiialities, when cultivated, were rerarded 
i^ ;tti^t]uU:\y the same as those of the comma-lMicillns describe*! by Koch. 
1'b«'V cliiimed to have discovered evidence of a spore-formation in the 
roniina-lMciUi of cliolera nostras which had not been established in like 
Buinpr for tlie bacilli of Asiatic cholera. Klamann stated at the same 
mrcting tliat he also had found in cholera nostras organisms exactly like 
tiioap shown. The statements of Finkler smd Prior were, however, criticised 
oD the p\¥>l liy llneppe, formerly a worker in Koch's Jalmratory. Ilecalled 
■tiention U> the dmerenccs in the apjwarance of the comma-bacilli of 
Koch and of tlinse shown by Finkk>r and Prior, He also said that the 
caltintions of these observers were nrobably impure, as tlieir statemontA 
coooenung the development of the imcilli did not at all harmonize with 
Ihoap of Koch, whose investigations had continuerl over a much longer 
■riod of time. 

Koch's reply to theee, the most imjrartjint criticisms that had ap^x-are*! 
nil that time, was published on November Cth, in the Deutsche Medi- 
burhe Wochenschrift. 

ll it unnecessary here to follow him in his demonstration of the errors 

ft which the above obstirvers had fallen. Snftice it to say that not by the 

JM of authority, but from the stress of facts, his (wsition was pretty 
M.-T«llr recognized to be stronger tlian ever. 

'Tbe Medii-ftl Record, Fobruarj- 38. 1885. 

'ta the DcutMi-he Med, WothensehriK (November 27, 1884), W. D. Miller 
^IImI in USSi bo described Lbe eiirved buciili in the buccal mui^us to which 
~ ' ' I drawn attention ua iilKDtiL-til with tlie comma- bucillus. He 
I hirUier jmriiculaw conceraing the various Inicterial onpmisiiiH 
fl t«Kioa and in the aJimentoiy canaL The curved bacilli and s|>ir<i- 
abenaslMen iiiiubl« to cultivate in viu-iuua media, and therefore Ilii-y 
" le in III! re^rx^-its tli'' ."itimu^biu-iUiw, Another urKanisni is oric 

n Uw form of slu-il |>liitLip rcxiw, utten In pairs, luid it grows rapidly 

!■ i flail ni I Another viirii'lv in iiiivwl. iind by the conjunction of two 
laanduBlB produras S-Mhjipnl . ' "" 

dfiivWH very «lu*vlv i 
K 
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Tuke for a single example the following editorial comment from the 
Pliiladelphia Medical News, of November 29th, 1884: 

K»ch hns two CTeut qualities as an inv<!«tig:at«r~-uneqiiiikd technique aiid 
powent at- patient observation. His experience has 1>een vast, and eacli piece o( 
work whicli he has done has lM>en reToarlcable in leaving but little to correct, 
either hy liimseU or by subsequent observers. No writer on mycolc^ is more 
reliable; not one has proved himself worthier of profeaaioual contideace. 

And agiiin, 

Tttese latest observations of Kocl) aflord additlonai strong- confirmatory evi- 
dence of tiie i«>rrectnes8 or his views conceming the etiology of cholera and its 
connection with the (.'omniarbacillwi. 

Ill this connection allnsion must also be made to the conclusions of 
Ceci and Klebs, who studied cholera at Genoa. In a preliminary report ' 
these aathors formulated twelve propositions, the pith of which amounts 
to the assertion that the commaa and spirilla of Asiatic cholera looked pre- 
cisely like those found by Prior and Finkler in cholera nostnia. Klebs 
also claimed to have discovered commaa in the diarrlwEal discharges of a 
patient having pnenmonia. 

' But in a more recent pubJication bv Klebs,' ho admits that a differential 
diagnosis between Asiatic otid sinnplc cholera is possible by the aid c^ 
Koch'a comma-bacilluB. But he docs not believe tliat it is always an easy 
matter to differentiate between tli« two. For the positive recognition of 
cholera spirilla, ho asserts that the culture metliod is indispensable. 

And Ceci, after more extended experimental experience, has even come 
to the conclusion tliat the comma-bacilli of Koch are positively causative 
of cholera." His iniections of ]iure cultures into the intestines of guinea 
pigs invariably killed those animals after symptoms of true cholera had been 
ot^rvod. Post-mortem examinations showed characteristic lesions, and 
ill the rice-water contents of the intestines countless commas were found. 
Ceci is of opinion thatthesymptoiusof cholera arc of reflex nervous origin, 
the primary irritation being produced by mechanical or chemical action 
of the bacilli In the intestines. 

In place of giving a detailed account of the heated war of words that 
lias been waged between the Finklerites and those who supjiort Koch, we 
merely refer to Fig. 8 {p. 1T9), which distinctly shows the difference iu 
mode of growth, between the Finkler microbe and the true conima-bacillua. 

A number of Italian writers have also published adverse criticisms upon 
Koch and his doctrine. As an example oi the kind of argumentation f reelj 
indulged in, wo may quite briefly allude to the polemic of Dr. M.Ventnroli, 
who Ims written a little pamphlet,' in which he endeavors to show that the 
bacillar theory of the German savant is utterly without foundation. He 
says tliat the comma-bacillus is not always present in the choleraic dis- 
charges, but admits th:tt it is found in cultures. And he, therefore, warns 
not only Koch, but more particularly his own countrymen, that they ought 
to go very slowly in describing things the existence of which is as doubt- 
ful as tliat of the cholera microbe. 

Turning for a moment to another phase of the cholera-bacillus contro- 
versy, what shall be said of the foollmrdy experiment of Uochefontaino, 

' Archivf per li! Scienze Mediehe, vol. viii., 4, 1884, p. 41B, 

• Ueber Uholem Asiatica. Basel, 1885. 

■SulletiolugiailelCotem Asiutioo. La Riforma Medica, 36 and 87, 1885. 

*IlBadllo-v|iguia di Koch e la Miia-oacopla. Bologrna, 1881. 
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-who, it will be remembered, swallowed pills made from dejecta of a woman 

who had died of cholera, in the clinic of I)r. Vulpian. 

This fluid contained u prodigious number ot vibrionidm of all kinds and de- 

acriptions, among' whicb, however, predominated in point of numbers a kind of 

rery short bacterium which crowded and whirled about the Held of the miorosfOiH; 

witxi a rapidity of motion wliich made it difficult for the eye to follow them. In 

the midst ot this bo«.'tcridial mob one oould easily i-ecognize the "comma" and 
circumflex accent" bacillus. This Quid, inje<;ted under the skin of sevt^ral gruineu 
g« ui the laboratory, killed them in a few hours. M. Bochefontaiue. however, 

-jyond "a httle fever, mmsea, convulsive movement of the le^s, dj-suria, loss of 

appetite and constipation," experienced no bad effect, and in twenty-four hours he 

was oil right again.' 

So, too, wliftt shiill he said of Klein, and other bacillus-eaters? Merely 

that in their Eoal to disprove Koch'a aHsertions, they have overlooked an 










«flsential part of his doctrine, which aasumes tliat iiidividnal preflisposition 
U> choieru must exist before the microbes shall become potent for mischief, 
unite apart from that other circun>Btance of the destructive aetion of nor- 
mal gastric juice U|>on the vitality of commas. Iteciinse ham infected with 
trichinip may occasionally be oaten with apparent impunity, we do not 
conclude that the fatal cases of trichinosia are not invariably due to the 
ingestion of infected moat. 

As a further illustration of the kind of criticism that has been bestowed 
u]K>n Koch and hie doctrine, wo muy also instencc the following: 

Dr. Georsp Waters, writing to Th* Lancet (January 31, ISSfl) from Bombav, 
AUTS tliat he found cnn'ed bacilli, identical in ahape, itlze, and appearance witli 
comma hwrilll. in nearly all microscopic examinations of mucus from tlie small 
iBtoKines of persons who had died from ordinary altectjuns. He has also found 
iileutiral orKanisms in neutral or slightlv alkiuine urine. In human urine he 
loond curved bacilli within live minutes of it« being void^ from the bladder. 

Nevertheless he regards the cumma^baciUi us an indubitable pHthoIoeical 
r«Bture of cholera, but more in the shape of a consequence than a cause of the 

■Journal de Micographie, quoted in St. Louis Hed. and Surg. Journal. Janu- 
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ii[thi-r on he believes the oiyanism in question should be regarded 
iV~i'>l«>Ki<';Ll thiin a patho^nic entity. 

mil ~ ,1- Idllows: "If Isay that a su^rabundance of c'ommurshaped 
till III Hk' sniiill intestines of diolera victiins, because it would appear 
11 ;.'ivi-.s \\>iti to that ailment briOKs about exalted fermentatioD in 
|[i<j uliiiietitar^' canal, I shall, at 1east> liave its much Ic^c iu my 
Kcx'h hiul iu deolaring that these orgunisms must bear a causal rela- 
tion to the dtaeuse." 

Now it is time that this kind at criticism ceased to rei-eive the dignitj' of 
beinjc printed in our leading medical journals. Waters makes no cultures; he 
merely se«H something that looks like a curved bacillus, and immediately pro- 
claims to the world that the results of months of arduous labor and cautious 
iuquiry go for niiiight in the light of his puerile inveatigatiuus. As a matter of 
tatt, I Imve examined urine botli in health and disease, iKitb fr«sh and stale, and 
Fun asBui'e you that I have diAcovered no ba<:teria in it tluit a good microscope 
cannot at once show to dilTer from Koch's commas. And, moreover, as lias been 

Einteil out Ojtnin and again, even complete identic of nizE? and dhape would be 
■ from proving identity in [MitholoKiitMU potency or vindence.' 

But of all the blows etntck against the univoreal acceptance of Koch's 
hacilkry doctrine, iter haps tlie moiitt severe one ie contiuned in thu paper 
read recently by Kiein, before the Iloyal Society, and entitled " On the 
Hclation of Bacteria to Asiatic Choleni. ' For this communication embodied 
the results of a special inquiij into tlie etioloe:y of the disease, undertaken 
at the instance of tlie Government by Dr. Gibbee, Mr. Lingurd and tho 
rojtder of tho paper. 

'I'lie investigutions of this English Cholera Commission have led to the 
following conulusiona:' 

I. Koch's statement ns to the constant occurrence of commo-bacUli in the 
lire-water stools of cboiera patients is <?oi-roct; the comma-bacilli vary greatly in 
numbt'CB in dilTeri-iit sf.jols and in different autes, in some! being exceedingly 
Rcurii*, ill (dlii'i's iiiiiuiTdiiK. a. These comma-bacilli vai-vgi'eatlyin length, some 
bciiijf tis iio :nul tliLi"' liiupsaa longoH others, some well curved, as much iw lo 
form hiill ii iiiitc, Illinois showing only just a slight bend. The name comma- 
bacillus i:' iiiit|>|ji'ii|)i'iuli'; the organism is more correctly termed a vibrio. 3. The 
conmio-UKilli m.-ciir lu tlie mucus-Onkes of tlie rice-water stools, as well as in 
those taken from tlie ileum of a person dead of ciiolera. The sooner after death 
the examination is made, the fewer comma-bncilli ore found in tlie muctis-BokeK; 
even in typical rapidly fatal cases, the mucus-Hakes taken from llie ileum, and 
"ued soon afliT death (from between fourti-'en miuiitcK 1<> an hour oran hour 
iiiiln i-ipiiiaid llii' comma-bacilli only very ■.r>4ii-iiij;ly iiiilii>,l. uml nut to tlie 

.iiiii 111 iitlii'i- li.i. ivHii. Our inveatipalitpii'- di i Ipi-iunnl Kin-ir-i viiilement, 

llii> lll^Vl■l■ cm I "I the ileum being, m ivui.' t v |>n iJ .usi..- i,i . 1ii.|.f;i, almost 
.M' I nil iviitii.ii i.r I'linima-bacilli." In not mn' i^l lln^ iii;iriy |"isl-ijiiiiti>ui ex- 



I l<" <-.,<ii,.i| epithelium. If tJie {>ost-mortem e. 
iniiiiiii-liiu'illi and other bacteria may be toui 



badciiii, n..t..v..„,nil„. 

amiiiiilioji ["■•iiiin.ieniiy d.*liiyi-d, .iniiiiiii-liiwilli and other bacteria may be found 
penetrating into the sjiaces of the mucous membrane. Kocli's theoiy as to tho 
comma-bacilli present in tlie mucoUH membmue secreting a chenncid poison 
inducing the disease (ainnot^ therefore, lie correct fi. Neitliertlie blood nor any 
other tissue contains comma-bacilli or any bther micro-organisms of known char- 
nctvr. 6. The behavior of the comma-bacilli in artificial media \k not such as to 
Justify their beinir considered as siiecillc, They grow well in alkaline and neutral 
media, are not killed by acids, and their mode of gii>wth in gelatine mixtures is 
not more peculiar than that of other putrefactive bacteria; they show marked 
differences when grown in different nieciiu, but not more ho Uian tl)e ordinaiy 
putrefactive bacteria when comparetl in their growth willi one oDother. The 

' Quoted from a paper read by the editor Itcfore tlie Medical Society of tlie 

County of New York. The Medii-ul lleconl, February 28, 1885. 
. 'firltisli Medtcal Journal, February 7, l)SN.i. 



THE CH0LERA-BACILLTJ8 CONTROVERSY. 

eoiumii-batillus of Uie mouth bIiows the same peculior cliamcler of growth in 
^latioe OS Koch's comntn-buoilli. 7. Koch overlooked tlii? tiu:t Ihut cumni^bot^itli 
(Hvur in other iatestinoJ diaeases. in the mouths of heulthy iieraoiis. and, us 
shown recently, even in Home common articles of food. 8. The experiraento pe:^ 
rormeil by Koch and others on animals do not in the least prove timt the comma- 
liiurilli are capable of produdne choleraorany other diBeose. The results obtained 
bv tliem are much more eaeUy explained in an oDposite manner. 9. There is 
diret.'t evidenc« to show that water con-taniinated with cliolcroic evacuations, and 
cuntiUning'. of course, the comma-bacilli, when used for domestic purnoses, in- 
cluding drinking, by a large number of persons, did not, in tlie case of the tanks 
nou* the Jelepara lone, produce cholem.. 10. The mucus-Hakes taken from tlie 
small intestine of a Ij-picol rapidly fatal cose of cholera, contain numerous mucus- 
<»rpu9cl^ filled with (leciiliur minute straJKhl batjlli: in tills state they are found 
when the exaniinutiun is made verj' soon after deuth; soon, however, the mucus- 
corpusdes swell Lip and ilisintegrute, xmd then their bacilli become free. The 
smBll bacilli are nevt?r mixed in the mucus- flakes. Tliey are one-third or one- 
fourtli the length of the comma-bacilli, and about lialf their thicknetw. They are 
iitm-mobile: tiiey gixiw well in AKar-A^ar jelly, but show in their modes ol growth 
BO peculiarity by which they coiud be winsidered us specific. When grown on tlie 
free surface of the nourishing material tliey form siKires. 11. These small bacilli 
are not present in the blood, in the mucous membrane of the intestine, or in any 
other tissue. 13. Experiments made with these small bacilli on animals pro- 
<iucw] no result, lb. Since my return to London, I have ascertained that the 
comma-bacilli of cholera show two distinct modes of division, one the known one 
cf tnusvcrse division, and a second on'e of division in length. When growing in 
Agnr-Agariellyot tlie ordinary temperature of the room, after some days the 
bai'illi swell up, owing to the appeaiiLncif 
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fluuiKed, first into plano-convex, then into oblong bi-convex. and ultimately into 
cirttilar corpuscles. Tlie lon^r tlie original comma-bacillus, the laiser the final 
<in^. These circular organisms are mobile, just as ore the corama-lHidlli; and, 
by disintegration of tlie protoplnsra at two opposite points, two perfect more or 
1«M •emicu'cular comma-bacilli are formed. Growing the comma-bacilU in A^ar- 
Agar jelly kept at higher temperatures (Sd'-ISi" F.}, the comma-tiacilli multiply 
by Ifwuverse division only; but, transferring tliese to Agar- Agar jelly, and keep- 
iag this at the urdinarv tcmiierature of the room, they again gnuluullv cliange into 
dnmlar o^^isms, which, by division in tlie diameter of the chvie, form two new 
oamma-bwzilli. 

From an e-Tami nation of these conclusionB, it would appear that the 
English inquirera boldly take issue with every one of Koch's conelusionH. 
The only item in which they are uot in conflict with him consists in their 
silmiwiou of the conataut aseociatiuti of comma -bacilli with Asiatic cholera. 
Bat even tbie ein^u instance is not interpreted by the Eneliahinon in Koch's 
aeneu. Before paging final judgment upon tlie vaTue of the British 
CoDimiaiion'fl opinions, we will liave to receive the full account of their 
labors. Tlwir «ork sooms to have been inerelv negative. New light is 
not ahed a]x)n tho question by the results of their inquiries. 

So, too, the ret'«nt discussion on cholera, before the Royal Medical 
Blid t'hirurgi<«l .Socifty," while in many respects exceedingly intfrestiug, ■ 
failed to clearly cstaliliah any other point than that there still exists an 
extreme divergence of opinion regarding the etiologj' of the disease. 
TlwMB who accepted Klein's statements and those who sided with Kocli 
appeared to be nlxiut equally divided, although tho strongest arguments 
were marshaled in support of the German doctrine. 

From theee mostly adverse crititiams we turn now to certain inquiries 
Umj resnlta of which arc more or lees distinctly confiruiatorj- of Koch's 
iiUt«mcDU. And it may be iiermissible to remark at tlie outset that 
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lip to the present, the supporting obBervations more than coiinterhalaiice 
the negative evidence of opposing concluBions, 

The Investigations of Babes. ^Dr. A'ictor Babes had an opportii- 
nifcyof studying the comma-bacillus in Professor C'ornil's laboratory during 
the" cholera epidemic in Paris, in November, 1884. ' Ho first Bonght to 
determine whether, aa is maintained by Koch, but questioned hy several 
other observers, the comma-bacilli are always present in the intestinal con- 
tents of cholera patients. The cases examined by him composed ten in the 
early stage of the disease and five at a later period. In about one-third of 
these cases the contents of the intestine contained scarcely any other bac- 
terial forms than the comma-bacillt, but in the remainder the comma- 
bacilli were only one of several different forms of micro-organisms, and 
were sometimes present in such small numbers, and were so far from being 
characteriBtic in their appearance, that it would have been hardlv safe to 
assert the existence of cliolcra from this examination alone. In two ca^es 
examined at a late stage of the diseoso absolutely nothing was found tliab 
could be called comma-baciilus. The author states, however, that he has 
never found the comma-bacilli in the intestines of individuals suffering 
from any other disease than Asiatic cholera. Curved bacilli are found in 
the buccal secretions, in water, in decomposing albuminous substances 
and in fecal matters, but they differ decidedly from Koch's bacilli both in 
form and in their behavior in cultures. The results were very different, 
however, when cultures were made from portions of feces or from tlie whitish 
collections found lying over Peyer's patches. In nine out of ten cases of 
cholera in the early stages, characteristic cultures were obtained, and in 
the only negative case it was not improbable that the failure was attribu- 
table to au error in the preparation of the specimen. Of the five remain- 
ing cases in which the disease had existed from six to ten days, two of the 
cmturo experiments were negative in their results. Koch's method of 
obtaining pure cultures was fwlowed. It was often found preferable not 
to put the little white flocculus from the intestinal contents directly into 
the gelatine, but first to mix it with five grammes of distilled water and 
then to put one drop of this water into ton grammes of gelatine. In many 
instances these two methods were combined. When the gelatine plates 
were exposed toatempenitnreof 62^ to 68.5° F., cultures were developed at 
the end of twenty hours in the form of small opaque points, or as depres- 
sions the size of a millet seed, presenting the appearance of little bubbles 
of air. From the latter, which were often present in very small number, 
were developed the characteristic cultures differing in appearance accord- 
ing to the degree of concentration of the gelatine. In 6 to 8 ^r cent. 
gelatine solutions the little bubble-like forms were scarcely visible, and 
the culture consisted of a little round, somewhat sunken speck, in the 
midst of which was a yellowish white point. When the cultures are not 
too close together — and this can bo avoided by employing the above-men- 
tioned method — they are most characteristic at the end of two days. They 
consist then of a sharply defined, opaque white circle, 2 or 3 mm. (a line 
to a line and a half) in diamot«r, within which is a second circle formed 
of granules, and within this the gelatine is tnrbid and liquefied. In the 
middle of the culture, below the surface of the gelatine, nes the yellowish 
white point which, when magnified, is seen to be of an irregular star shape, 
crumbling, and somewhat transparent. The thinner the mother fluid is, 
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the more rapidly is the culture devploped and the flatter it is; and the 
liarder the mother subetaticc is the more ehttrply de&ned is the depreeeion 
oorreBponding to the culture. Although many other bacteria may form 
similar cultures, yet that of the comma-bacillus in a 10 per cent gela- 
tine solution is perfectly chantcteriBtic. In this at a temperature of 64° 
F. aft«r two days there ib seen an oblong bubble-like depression, scarcely 
fiTfl millimetres in diameter, beginning at the surface, and from this fol- 
lows a vhit«, twisted or pnlpy looking thread, almost one millimetre in 
thickness, which often ends in a hook-shaped or Bpherical enlargement. 
In agar-agar the bacillus ^owa almost entirely ou the surface; it spreads 
ulong in a thin, rather moist and pulpy, yellowish white, semi-transparent 
layer wliich, at a temperature of OS" F. covers the entire surface within 
fourteen hours. The film of fluid which ordinarily lies over the firm agar- 

rr becomes cloudy and deposits a white sediment. In blood scrum at 
temperature of the body there ie developed witliin twelve hours, start- 
ing from the point of insertion, a globular, bladder-liko, turbid sack, tak- 
ing in half of the mass of the sornm. Later the upper portion of the 
serum becomes li<iuefied, and at the bottom of the flniu layer so formed is ii 
light yellowisli sediment. 

The comma-bacilli were suceesafully cultivated at a temperature of 
96" F. in milk, fresh moat, boiled eggs, bouillon, boiletl potatoes, carrote, 
cabbage, and very sparingly in moistened bread and beans. Tlio bacilli 
retaiaed their life for forty-eight hours, but formed no visible cultures, 
in fecal matter, cheese, fresh vegetables, potatoes, fruit-juic«, sugur-watcr, 
water from the Seine, chocolate and coScc. Tlie baculi died in distilled 
water inside of twelve hours. A culture was gradually heated during four 
liours up to 185" F. and then attempts made to transplant it in gelatine. 
Up to 113° F. cultures were reatlily developed, but after a temperature of 
114° to 118" no new culture was formed. At Vi'Z" F. transplanted cult- 
ure* were developed a^ bubble-forms, an appearance which undoubtedly 
indicates a dying condition of almost all bacdli witli very few exceptions. 
When rapidly heated, cultures were sterilized only at a temperature of Hiti™ 
to 175° i. Pure cultures, either in gelatine or agar-agar, were not dead 
ut the expiration of nearly two months, but a cmture which was mixed 
fur the same length of time with filth-bacilli contained no mor« viable 
iftmrna-bacilli. When sublimate was added to the gelatine in the pro- 
[lortion of 1 to 30,000, traces of growth of the comma-bacilli were oviacnt 
nftor several davs, but the gelatine was not liquefied until the proportion 
waa reduced to i to 100,000 or 1 to 150,000. A soiufion of the strength of I 
to 15,000 was necessary to arrest the development with certaifUy. 

liie following disinfectants were tested as regards their action on the 
comma- bacilli, the gelatine or broth being prepaml with a definite percent- 
ige of the disinfectant, and then sown with pure cultures: In 1 pint of 
carbolic acid to 1,000 parts of gelatine, the comma-bacilli were developed, 
l>nt the culture perished witliin a few days. The same thing occurred in 
imixtureof Bulphateofcopperof l:3,0lH)-5.000; salicylic acid, 1:800-900: 
thyinol.l:!i.000-10,0(t0; iodine, 1:600-WH); bromine, 1:000; alcohol, 1:15; 
aoedo acid, 1:2,000; snlpliate pf quinine, 1:800 (?). 

When a larger prcentage of the diunfectants than that given in the 
fon>ffoing was usea. the cultures were not developed at all, as a rule. In 
vuaKiT solutions they were developed hotter, but still rather sluggishly, 
fernuuiganat^ of [lotassium tlirew down a brown sediment in the gelatine, 
liat dill iKJt interfere witli the bacterial growth. 
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Dr. Bahos made a, fpw experiments upon ftniniala with nppareut bucl'oss. 
Two white mice were inoculated u-t the root of the tail with a pure eultnra 
in ^tatine, and both died after a few hours. Pare cultures or the eholera 
Ifocillus were obtained from the blood and the spleen, and in one of the 
animals that died twelve hours after inoculation lar?e numbers of comma- 
bacilli were found in the whitieh fluid contents of the intestinal caiiaL 
Another mouse was inoculated by means of a needle at the root of tlie tail, 
and was in a sort of stupor for several days aftor. The abdominal cavi^ of 
a rabbit was opened and three minims of a pure culture wore injected mto 
the duodenum, but the animal quickly recovered and remained well. Two 

Suinca-pigs were treated in the same way. One died at the end of three 
ays with diarrhoea, and the intestine pTosented the appearance of cholera 
with rice-water contents and injection of Peyer's patches. The intestinal 
matters contained large quantities of comma-ljacUli. The other guinea- 
pi^ recovered completely after thr«e da\'s. This experiment was repeated 
without, however. Ei>"ing anvpoaitive results. This writer descrilKis ths 
comma-bacillus as follows: frhen fully developed in the intestine or in a 
culture of some days' growth, it is seen in the form of a aegment of a 
circle and i» of a pretty constant thickness of 0.4 to 0.5 mmm., and of a 
length of 1 or 2 mnim. Under a moderate magnifying power it seems to 
be homogeneous and of equal thickness throughout its entire length. But 
when living stained bacilli are examined under a high power (^'j Vorick 
or jif Hartnack and 4 eye-piece with elongated tube), three jiarts are seen; 
a Btained integument, colorless contents, and a strongly stained substance 
which is usually collected at the ends of the roots in rounded, more or loss 
sharply defined masses, between wliich one or two pale spaces are seen, 
giving the appearance of spores. Sometimes bacilli with sharpened ex- 
tremities, havingacrescflnticappearance, are seen; in other cuses the ends, 
either one or both, are thickened. Often two rods are nnitod in 
the form of an S, or several are joined as spirilla. The spirilla are thicker, 
more homogeneous, and receive a deeper stain than the single rods. A 
ten-hour culture in ugar-agar often contains very short bat^'teria about 
O.T mmm. in length, but they are nevertheless characteristic, one side 
being always concjive so that they resemble a millet seed or a bean. 

In their further development the rods increase in length, while the 
chromatic substance contamed within them is movable, being observed 
now at one end, now at the other, and again in the middle. When the 
rods have attained a certain length this substance collects in the Diiddle 
portion, forming sometimes a thickening of the rod in this part, and then 
through its center aiipears a light disk at tho [loint where the division is 
to oconr. Before the rod is rea<ly for dirision it is usually S-shaped or 
rather spiral. "When division takes place there is noticed first an S with 
an attenuated middle ])art. and then later tho two distinct rods are seen 
joined together by a fine unstained lino with double contour, which is long 
and flexible, allowing free motion to the separated rods, but which often 
remains unbroken for a considerable length of time. This jiersists some- 
times for so long a time that the primarily seiwrated rods become each 
again divided while still connected bv this intervening substance, bo that 
chains of single rods are formed. l"he bacilli often become elongated 
without any fission taking place. In such cases the threads thus formeu may 
either show dark points at the places where the fission should occur or 
else may seem to be homogeneous throughout. Thtae spirilla poesess a 
rapid energetic movement at first, butlater become more sluggiiih, thicker. 



glistening, and receive a more intense stain than do tlie rotls. Tlie short 
und sepHrate rods are formed when the process of devulopment of the 
micro-organisms la more rapid, aud tlie slower is the growth and the 
more unwvorable for It is the mothor-siibstance, the more often are the 
longer shapes — chains of bacilli and threaiis — met with. 

Abont a year previous to the above investigations, which were made in 
Paris, the author had esamiiied a presened specimen of intestine taken 
from a patient dead ten years befor« of cholera, and had been enabled to 
demonatratu the presence of comma-baciUi. The specimen was stained in 
an alcoholic solution of fuchsin, then washed in alcohol, and the excess 
of staining removed by a weak sublimate solution. After this the sections 
were placed in alcohol, then in oil of doves, and finallv in Oaiuula balsam. 
The comma-bacilli receive a less clear staining in sections tliau other bac- 
teria, and in old preparations esijecially they can be seen only when the 
sections are very tliin. In the specimen examined at that time the ba<.'i!li 
were seen located in the most superficial layers of the mucous membrane 
of the ileum. A peculiar pallor ol the suiwrficial layers of the mucosa, a 
hyaline degeneration of the intestinal glandular epithelium, and a groat in- 
tireaae of ^^niilar matters about the vessels and at the borders of the 
chauged tiseui<s, were seen. The same changes wei-e seen in the recent 
investigations. The bacilli, usually mixed with fecal bacilli, lay for the 
most part superficially or else beneuth the swollen hraline epithelium of 
ihu glands, in the mucosa the ba^^illi were seen lying irregularlv in no 
tlvfinite order. Later, when the dysenteric- like processes are added to the 
ftbove-mentioned changes, bacilli penetrate into the deeper tiRsups whei-e 
ihev may be massed together in considerable numliers. These are ordi- 
narily somewhat larger than the clioleru-bacilli, and resemble the bacilli 
of tvphoid fever. In u few instances micrococci colonies may be obser\-ed 
in tlie necrosed mucous membrane. Despite careful examination of the 
internal organs, in wliich — in tlie kidneys especially — marked porenchv- 
matous changes had occurred, no bacteria of any kind were found. In 
order to determine whether there really are no comma-ltacilli in the blood 
and internal organs in cholera. Dr. Babes made a number of culture ex- 
periments. In one instance, in which a piece taken with every precaution 
from the kidney was used, a liquefaction of the gelatine occurred, and from 
this pure cultures of corama-bkcilli wore obtained. In no other oaee, how- 
ever, was this result obtained, and the writer is inclined to attribute hie 
succcBS in this instance to a possible error in the process employed. 

In conclusion, tlio author states that his investigations, as far as they 
go, corroborate Koch's description of thecomma-lwicillus, ami are in accord 
witli those of Van Ermengem, Ilietsch and Nicati as to the causal relation 
between this bacillus and Asiatic cholera. They showed also that the 
comma-bikcillus, while most cluiracteristic when cultivated in gelatine of a 
ixrtain strength and under certain conditions, nevertheless has ]>eouliari ties 
u( it« own which render it distingiiisliable from other forms of bacteria 
when cultivated in other media. By means of cultures in different 
media, also, the author was enabled to throw ^me light on the causes for 
tbt< slight modifications of form that liave been descrilwd. It also seemed 
'iwirable to observe the action of ba«illi in the various articles of ordinary 
Jiet, and csnecially in water. It was found that while the bacillus re- 
nminbi viable in distilled water for a ver>- short time only, in the ordinary 
■Titer supuly of cities and in river water it lived for seven days and even 
' "' - it was a* 
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a also shown that the bacilli bore high temperatures very 
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ill, and wero killed at 175° F. or, when the heating process was moro 
gradual, at 157.5°. The action of the comraa-bacillns in the presonco 
of disinfectants was also interuBting, as it was sliown that much stron^r 
wjlutions were necesaary to destroy them than are needed to cause the 
death of other bacterial form. In general the volatile diBinfectanta wero 
fouud to be practically more valuable tlrnn those which required to be 
brought into immediate contact with the bacteria. 

Doyen's Researches."Dr. M. E. Doyen, in the Gazette dea H6pi- 
taus December IS. liiSi, reports the results of his investigations concern- 
ing cholera during the recent Parisian outbreak. The work was done in. 
Praf, Cornil's laboratory. The intestinal contents and viscera of choleraics 
were examined shortly after death. In every instance comma-itacilti were 
found, both in the fluid coRtaine<l in the bowels and in tlie coats of th» 
intestine. In "foudrorant" cases, these bacilli were found as pure cult- 
ares inhabiting the duodenum and upper portion of the jejunum. la 
cases of slow development the commas occurred only in the ileum, and. 
were found there together with a variety of other bacteria. Doyen infers 
from this peculiarity a migration from above downward of tlio comma- 
bacilli. 

In the liver, kidneys and spleen, especially in the two first-iiamed. 
organs, various bacteria were found, and raised in cultures. They Included 
comma-bacilli, diplo-cocoi, micrococci in chains, and large rods. Straight 
bacilli, or more frequently curved ones, C and S shaped, and cork sere w-liko 
organisms were always encountered in those viscera. 

He attaches great importauca to the fact that their presence iu th* 
interior of blood-vessels was likewise ascertained. The short interval occur- 
ring between death and the time of the examination excludes, according to 
Doyen, the possibility of the cadaveric origin of his bacteria. Ho con- 
cludes, therefore, tliat in cholera a " complex eepticsemia '' occurs. It w 
of iutestinal origin, and easily explained by the epithelial desquamation. 
The intestinal t^tcria are allowed to penetrate into the walls of the bowel, 
and may thus enter the circulation. Like Koch and Kicati, he was ablft 
to induce cholera in dogs and euinea-pigs. 

When Doyen communicated his observations to the Paris Biological 
Society {meeting of December 13th, 1884), M. Malassez very properly- 
questioned whether tlie discovery of cholera bacteria in the blood could 
be claimed by the reader, for he had admitted that the biood was exam- 
ined after death in all his cases. 

>I. Straus also remarked that in innumerable specimens of choleraio 
livers ho had never been able to discover microbes. 

The Investigations of Van Ermengem. — Dr. Van Ermengem hav- 
iu^ made a series of investigations touching cholera, commnnicut«d to tho 
Microscopical Society of Belgium, on October iJOth, 18H4, the following 
conclusions: 

1. In the intestinal fluids ot p.T.tientB attiu^ked with cholera (eight aukmsie* 
and t-hirty-foiir examinations ot Htouls) tliere exiitts an orgunisni identjcol with th« 
conima-tocilliui discovered by Eucli. 

2. lia curvi'd shaped, its g-abuped and chain-like groups due to juxtapositioiu 
and its occasional formation of slit''htl}[ wavy lllament^ give an assemliki^^ of 
micnMcopical characters whicli render it easUy distiaguisHable from fathogenio 
miLTO-orKonioms hitlierto known. 

3. It is more or less abundant in tbe choleraic pi-oducta according to the period 
of the diseuse and tlie time of examinatioii. Id Iwo rapidly fatal IfoudroyaittM) 
cases it occnrre<l in the intestinal coatente ohnoKt in a pure culture. In one cuaa 
of short duration, whei'e the patieat hod succumbeii with very marked algid 
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intestiiml 



Sheooratna, there were \-erv few comma-bacilli to be found in t 
uid. They disappear tvom {lie ilarlcer bUmiIb of the reaction stai^. 

4. !t would have lieen veiy JinportnDt to find tiiem in the dejecta of patients 
AttBckMl nitb so-called pi-eiuonitory diarrhocu, but our investigations could not 
li« brought to bear on tins point. 

5. In the single Cfise of algid cholera, where microscopic examination failed 
to detect numerous conuntt-booilli, a culture of a siuali quantity of the intestinal 
omlents on soiletl linen in a damp chatntx^r yielded on Incalculable number of 
chaiacteristic coninm-bacUli in twenty-four hours. 

S. Microscopical examinatJan ot dejecta can xuiflce to establish the diagnosis 

of Asiatic cliolera, when prepomtions containing the different forms of c 

badlli in excess are obtainea 

7. Bacterioscopic research supplies the deficiencies of microscopical e 
tioo io cases where the coraraa-bacilli are scanty, and are even not found with 
isrtainty in tlie preparations. The chai'acterlstic onpect of their colonies, studied 
unJvrn low power (150 diam.), renders th-em easy of recognition. The practical 
v&lue of these culture procciwes on the glass slide in nutrient gelatine (IDpev cent) 
IK well shown by our experiments. Mixtures of a very small quantity of the cul- 
tivation product with a considerable amount ot putrefied blood, stagnant urine, 
'•ml niatt«r, hay infusion, etc, yield preparations where the tj-pieal colonies of 
rotnmn-baciUi have been detected with readiness in the midst of most varied 



8. The study of the morpholoeical characters of tlie comnuL-bacilli at different 
"Wsof development, cultivated in various media, cliiefiy in chicken brutli and 
Bukl M-rum, shows that they are nearly related to true spirilla. 

9. Tlie most varying conditions of tenipenitmv and medium have not resulted 
la the discovery of a stage of spoi-e fonuation; and their wont of resistance to 
diying proves that they do not produce permanent germs. 

10. Gelatine cultures ceoac to be inoculable six or seven wi>eks after huving 
lieen sown, Agar-o^jar cultures still contain living organisms after eight to nine 

11. The temperature most favorable to their development seems to be lliat of 
from 7B*to98,5,°F. Below 61° (between 46.5' and ae'')tVey are still develoj^d, but 
Willi difficulty. 

12. Their phenomena of growtli and niulti plication are extremely active. In 
A-om two to Uiree days tliey complel*ly liquefy manv cubic centimetres of coagu- 
UU'd semni. 

lil The curved bacilli of the xaJiva, discovered by Miller, ond believed bv Dr. 
Lewis to be identical with the choleraic commo-bacilli, do not develop in gelatine 
vt 10 per canl^ 

14. The cultures ot the organisms, to which HH. Pinkler and Prior attribute 
thu production of cliolera nostras, are impure. That which I examined contains 
two kinds ot bacilli. Their mode of vegetation and the appeai'once of Uieir 
cvilunies in gelatine differ from those of the comma-bacilli or Asiatic cliolera. 
One ot ttteni gives to the cultivating medium a very characteristic greenish-blue 
floonMcence, which is wanting in the pure cultures of the comma-bacillL 

15. Attempts at inoculation of the cultivation products have so far yielded very 
eacouneiDg results in some species of animals, such as dogs, mbils and guineo- 
|>igs. Three out of tour guinea-pigs died in two or tliree days after Uie injection 
loto the duodenum of one drop of a culture (fourth day) of the comma-boHlU in 
liquid serum, after llie method pursued bv HM. Nicnti and Rietsch, of Marseilles. 
Tm cadaveric appeorancen were those of cholem, and tlie intestinal fluids con- 
tained \axg« muuners ot comnia-bacillL 

16. The pathogenic action of these culture products is probably a i^Tnotic one. 
he ferment i^ipeorK to be a readily decoToposeil compound albuminoid. Fresh 

i«d Uood-corpusdes placed on Ranvier's heated pbitina stage show characteristic 
' ■ -^ when brought in contact with a <lrop ot culture serum. These changes 
~~d to those described bv Nicati and Rietsch as occurring in the blood of 
Uiento. 

m disoorery of the cholera-bacillus Is of utmost importance in the dui^- 

b of doubtfU choleraic diseases occurring at the comiiiencement ot an epidemic, 

o tor llu> eatablishment of prophyluxis; for an early diagnosis will enable 

I to institute timely measures for prevention. 

IS. Tlie enipluytuent of bttcterioscopic methoils does not present great practi- 

ful ditCculttes. In view ot the threateiied invasion of Belgium, it would appear 
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udinsable that a suHlcient number of physiciaas proceed to Berlin to acquire the 
aeixsaary proHcieacy in carrying out eui.-h exumi nations. 

Still more receTitly Van ErmeQgem pteaented an importont pommniii- 
fiition to tile Belgiuii Aeiwleiiiv of Medicine (Bulletin de I'Aciul. Kovale de 
Mi'd. de Belgiaue. Vol. XVfll., No. 12., 18S4), on the inoculation of 
guinea-pigs witn tlie producte of comma-bacilli eulturee. ' 



The autlior begit 
from mun U> tlie lo«-i*i 

obspl-vpra. In ull I'pi 



1 by pointing out thiit tjie transmissibnitj of cbolera 
nimBilHbas b?en in tin-n nfliiTiied and denied by inaay 
lilies fiutH liiivi' liei'n obHPi-vf'd wLich were tJiought to 



Charcelay, Cpocq, 

Lcf;Tn^:iiiL| (InujiiiL, L>'yii.'[i . }ii II i li iri.s;LiuliT--i HI. I'l >| mil' .1 ml I ill iiM-s liave coTiductea 
e.tponini'ni.'i (III.' ii'-iilis .il uliiili M'lTiii'iM.. !l">iii i<> !"■ iLiiiHa-iive. 1 But un tli« 
other Imnd tlie loit-r; of tliese jiositlve resuits lia-s been Wfukenfil by the negative 
conuluaions of otliui' exiii'i'imentera, uliief luuong whotii are Schmidt, Outtniunn 
and Bagineki, Stokvie, SnelleD, US£j'«s, WoUThugel, and especially tlie countiii- 
sionei-B of the English Sanitary Council in India. Tlie Lmfaibng want of success 
in Uie experiments recently undertaken for the same end by the raembere of tlie 
French and Oennan miwiions in E|^-pt and Calcutta respectively has tended 
still further to establish the opinion that most of the lower animals are not sus- 
ceptible to the action of tlie cholera poison. 
.... In the Imx of these contradictory facte, it might be asked whether the chol- 
eraic syrajiloms Kometimes observed were actually tho.se of cholera. And This 
doubt IS inci'ea.sed when tlie condltlans of most of the experiments are more 
chiscly cxiuuined. Not only were the symptoms fur from being always charac- 
leListif, but the lesions discovered post-mortem were very diverse in character, 
and in many cases no autopsy was made at ulL And brides, many sourciw of 
error, wliicn have since been found to exist, were often not guarded against. 
Poisoning by ptomaines mi^ht explain many of the plienomena observed : and the 
experiments made some time ago by Sticli have shown tliat the introduction 
into the circulation of excrementitious products contained in the urine or 
feces may give rise to symptoms resembling greatly those of the a^d atnge of 
cholera. Tnen a^in, it reouired massive doses of the virulent material to pro- 
duce tangible resulta, unall doeea, except poesibly in the case of nii<« havin); 
failed to excite alarming or fatal symptoms. Finally, facts were wanting to es- 
tablish tlie poisonouH natui'e of the dejections of the animals which were the sub- 
jet-ts of experiment. 

Thus it may be said that the ejtperiraental study of cholera, until very recently 
was just where ttu^t of tuberculosis wus prior to the memorable investigations of 
Villemin. Martin and Koch. Pseudo-uholera has been produced by matters of 
the most varied kinds, but proof is still wanting that the disease thus caused is 
specific in ita nature and re-inoculable. 

Van Ermengem had made a few attempts at inoculation in dogs without very 
definite results, when lie learned of tlie experiments ugion gulneai-pigs conducted 
by Nicati and Kietsch. They seemed to bim impoi'tant as indicating that these 
rodents were, in a special manner, susceptible to the action of the cholera poison, 
ana he therefore turned liis attention to tJiem, using them in a series of searching 
and varied experiments. 

""" """ ■ ' "" "e luadeb-v injecting eight to fifteen drops (O.S to l.tt 

nma-lKLcilli into tlic ihioilenuni. Every one of the 

nil I.- 'ii'.! I" -.I'll Mr t>iiii .il -.viiiiit > ipf iiuili;;riitnt cholera, anil the autopsy 

1111. > II . Miiiii'l'il till' |ii.(iiii> 111 \\f; ilisease. Microscopical ex- 

iiiiini ■ ■ ■ ■ : ■■■ |.ii''-.'iii !■ Ill rii]inii;i-ii;ii iIIj m tlie contentB of tlie intestine. 

N' 1 ■ III - I I'lu-. iM'ir liii-n -■.iiliiiiiiic.l ii> iiii iiiji^lion. in a similar manner, 

ul iL II,.. ii.'M ■,; .i.iu.i, .jI Uit^ ciilluri.' Ilnid, iho du»! var>-ing from 1-5 to 1-80 of a 
diii|i. Uiily uLie ut' the animuU survived, and he presented some (laeslng algid 
svttijitottiH iind hod a diarrliica for several duvs. His stools contamed commtt- 
biu'illi iiiin- days after the inoculation, which liad been of about 1-50 of a <lrop 
only of till! culture Ituid. All of the other animals died with choleraic symptoms, 
dilferiiig but little in intensity U-oai those excited by tlie lut^ doses. Tlie 

n Cholei-a," published 
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lenionH round post-mortem were those of cholera, and numbers of comma-bacilli 
viat! diecovered in tlie intestinul cont«-nte. 

Anotlier sericB of experitnenta was made to determiae the virulence of intes- 
tiaal tnatteTH Inken froru the animala subjecUid to the former iaocuIaticitiB. The 
subjects of these experintentn died with uLoleiuic syniptoQis, as did also other 
animals inoculated witli Iheii- morbid products, the latter l>eiiig, tlterefore, the 
tliird in tJie serieo. 

InJcclioDS were now made willi the products of cultures from wiiich Uie ba- 
cilli had l>eeQ removed by liltration, or liad been iiilled by lieatine the culture to 
140' F., or over, tor tialf an hour In. these experiments, wlieti large doses were 
injected, the animals speedily succumbed with algid syniplonis, but when small 
quantities were used no effei'ta were produced. 

To ansure himself luninst error the author also examined mici-oscopically the 
stools and the inteslinal contents of healthy guinea-piga. He sometimes h)und 
bacteria of a curved form and well-developed spirilla, out it was always easy to 
distinguish these from Koch's bacilli, for they were from two to four tlnies lui'ger 
tlian the latter, and differed from tlieni oIho in their action in culture media. 
Similar forms were also found in the excrement of other animals and in impure 
water- 
That the abdominal section required in order to make the duodenal injections 
tvUB not the cause of the death of the animals, was shown by the recovery of 
aeveral guineu-pigti subjected to tlie various experiments, for In them tbe wound 
hcKled readily without exciting any untoward complications. Beveral of tliotte 
animals that recovered from the tlrst operation were used a second time, and died 
with the usual choleraic symptoms. This would seem to show that one inocula- 
tion with tbe comma-bacUli does not confer immunity. 

Duodenal injections were also made of septic materials other thaii those con- 
tuning comma- iHU-'illi, and in motit cases were barren of result. In some few 
■nstanfes the animals died with symptoms of septicmmia. but never witii those of 

In reviewii^ the results of his X'arlous experiments the author maintained tliat 
tliey were sutBdent to prove tliat cultures of the comm»-bticilll contain a very 
BCtive toxic principle, which can onl^ be tlie product of the vitui activity of this 
microbe. This poison causes morbid |)henomena and cadaveric lesions, differing; 
but little from those of Asiatic cholera. He hoped to be able, with the assistance 
fft « skilled chemist, lo isolate tliis j>rinciple, and to compare it with that which 
Dr. PoutJiet had recently succeeded in separatiug from the rice-water sUiols.' If 
these attempts were successful they might eulHce to establish a very important 
•imilarity between the phenomena ob&ei-ved in experimental cholera and those 
whicli clmracterize tbe disease in man- In two autojKiiea of malignant choleia 
made by the author, there was such an absence of grave lesions tliat it was diHl- 
t-ull to explain the fatal result by any changes in iJie intestines or other oivans; 
tJie blood atone wuh profoundly altered. Similar discoveries have recently led 
KocJi,* Straus and Roux,' and Klebs,< to admit that, in tlieae cases, a powerful 
|>Dl800 is produced in tlie intestine, to tbe absorption which these grave constitu- 
tiuaal symptoms and speedy deatlis are to be attributed. The injection of Altered 
(.-utturett. Van Ermengem stated, has caused in guinea-pigs a condition presenting 
Uie strungeiit reseiiiblauce to an attack of liyper-acute iirj' cholera. 
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CHAPTER XXIV. 

THE CHOLERA MICROBE OF EMMERICH; WITH OTHER OBSERVA- 
TIONS FOR AND AGAINST KOCH. 

The Microbe of Emmerich. — Dr. Rudolph Emmerich was sent by 
the Bavarian Government to Naples for the purpose of studing Koch^ 
comma-bacillus in its relations to Asiatic cholera. An account of his 
observations was read at a recent meeting of the Medical Society of 
Munich (December 3, 1884). His material consisted of ten ca«es. In 
eight of tnese there was no difficulty in finding Koch's commas. In the 
remaining two they were missed. 

But in addition to the comma-bacilli, his glass-plate cultures showed 
colonies of another variety of microbe. Indeed, the latter sometimes pre- 
ponderated over the comma colonies. Believing, however, that the mere 
discovery of a peculiar organism in the intestinal contents, and appar- 
ently nowhere else, could not sufficiently account for the disease, ho 
decided to search elsewhere for their presence. He thought that the vis- 
ceral lesions of cholera might, perhaps (reasoning from analogy with other 
infectious diseases), receive their explanation from the presence of cholera 
microbes within their substance. 

Emmerich examined the blood and various organs of choleraic bodies 
by inoculating tubes containing sterilized solid culture media of various 
kmds. These tubes were then taken to Munich and their microbes 
studied by means of glass-plate cultures. In this way he discovered a new 
organism, held by him to be the true cholera microbe. 

The same pathogenic organism he succeeded in cultivating from the 
blood of a young woman who was in the collapse stage of the disease and 
died six hours alter the blood was withdrawn irom the median vein. Ho 
describes his method of procedure in the following manner: 

The surface having been carefully washed with water, alcohol, and a 
one per cent, solution of corrosive sublimate, the vein was punctured, and 
the blood, which was observed to be thick, trickled slowly out. The first 
drops, having been carefully got rid of, a previously heated platinum wire 
was passed mto the vein, and on being withdrawn was then introduced 
into a test-tube containing solidified nutrient gelatine, and the latter was 
pricked in three places. Ten such tubes were inoculated in this manner, 
and it was afterward found that organisms developed in three of them. 
The remaining seven tubes continued to be sterile. 

The organisms thus cultivated were always of one kind. They have 
a cylindrical form with rounded ends, and are found, either singly or in 
pairs, rarely with more than two segments. The length of eaoh microbe 
18 about one and a half times that of its width. According to Cohn's 
classification, therefore, they are bacteria, or better, short bacilli. Ak rp- 



ganis shape and size they reaomhlo tliose found in diphtlieria, hut are to 
be dietin^lislied from the latter by the form of their eoioines, when grown 
in gelatine and examined iinder a low power, and also hy their action 
npon animals. They grow at ordinary temperatures in slightly alkaline 
gelatine ae solid milk-glass-like patches. They do not liquefy the gelatine. 
Under a power of one hundred diameters such of -the colonies as develop 
in the deeper jwrtions of the nutrient gelatine on the glass plate present 
tlie form of a millgtone, and thooe on the surface simulate flat, circular 
mtissel-ehetls. The deeper eo!onit;a look yellowish-hrown by transmitted 
light, white by reflected light, and have a finely granular apitearance. 
The more superficial colonies are pale yellow toward tlie middle, and 
whitish ut the margin. They manifest a tendency to spread over the sur- 
iaue OB a thin tranBparent coating. 

In cultures from the viscera Uioy were found to bo moat numerous in 
the kidneys and liver, then in the lungs, iind least numerous in the spleen. 
Emmerich ascertainetl that the greater number of the gelatine jilates whicli 
were inoculated with the blood and with the juices of the several organs 
in cholera yielded, even in the first generation, a pure culture of this 
bacterium. The microbe has also been detected without resorting to cul- 
tivation in sections of the intestine and of the kidney. Other organs h&vo 
not aa yet been examined. Great numbers may bo detected in the dciec- 
tiona and in the intestinal coiitcnte after death. They were found to 
^rov in every gelatine-plate cultivation of choleraic alvine material, and 
in some cases occupied almost tho entire surface of the plate; whereas 
in other cases, though more seldom, comma-sliapod bacilli jirevailed, but 
never to the exclusion of the particular organisms in question. 

The results of some inoculation experiments made at the Hygienic 
Institute of Munich, in conjunction with Dr. Sehlon, were ulso described,' 
The animals experimented ujion were for the moat part guinea-pigs, and 
he believed that lesions had been induced in them by niocnlation with 
this bacterium, which closely resembled those observed in {wrsous who 
had dio<l of cholera, and especially as r^ardcd the small inti»tine. The 
changes had been noticed to vary from a simple desquamative catarrh, 
with rice-water-like intestinal contents, to hemorrhagic exudation and 
nlccmtive destruction of the mucous cout. A few drops of u solution 
prepared by the addition of u fragment of this bacterial cultivation to two 
or three drachms of distilled water, injected subcutaneously or into the 
lungs, gave rise to a protracted illness of from five to six days, accom- 
panied with deep-seated changes in the intestinal mucous membrane. The 
lajtvtiou of a latter fragment of the cultivation, covering an area of abont 
» quarter of an inch, suspended in water, was foUon'ed by death in from 
aixtoen to thirty hours, but with loss marked pathological lesions in the 
intestine. The severity of the intestinal lesions were thus tho more 
marked tho more protracted the course of the disease; and the lai^cr the 
«ioec the earlier did the fatal termination occur. 

The contents of the colon varied with the degree of the affection. It 
iras either a flocculont whitish fluid, resembling rice-water, or more pappy, 
and in advanced cases mixed with blood. The mesenteric glands were 
found enlarged, tho peritoneum congested, the ctucum and large intestine 
•onietimes showed extensive ccchymosos. The spleen always looked 
normal. 

These assertions of Emmerich were so direct and une<)uivoca] that 
ihcT cre« ted considerable stir in the me<!ical world, especially in Germany. 



192 ASL4TIC CHOLERA. 

Hid niethoda and results were booh clmllongwl. (Jii tlie other hand he 
liiis himHcIf quite recently atteraptcil to eulwluutiate more fully his claim 
to the discovery of ii new Bjiecilit; cholera microhe. (See below.) 

Among others, I'rofessor Flugge, of GOttingeii, the well-known author 
of a treatise on the meth(HlB of liygieuic investigation,' and similar standard 
works, has published a refutation of Emmerich's poaitive claims. Flii^e,' 
states that Emmerich failed to obtain pure cultures. His alleged iiew ' 
dioleni bacillus is niL-reiy a se[)tic organism. The results obtained by 
inoculating animals he could have induced equally well by using cadaverio 
products from any body not too long dead. 

Emmerich's method of obtaining cnltures could not stand the rigid tost 
of scientific accuracy, wliich to-day is essential for experimenla of thil 
kind. AjMirt from ail this, it was an error to assume that the cholera 
microboB must necessarily be present in the blood and visceni in order 
to afford an adequate explanation of the symptoms of the disease. 

The profonno visceral changes observed in the bodies of choleraics lie- 
longed to protracted cases. 

In typical acute cases rapidly terminating ui deaths maiked his- 
tological lesions were found only in the intestines. Moreover, the number 
of cases examined by Emmerich was so Email as to make any attempt at 
generalization seem a jirhri futile. This is the substance of FiOgge'S 
criticism, wliich in turn provoked a rejoinder from another source, 
namely, from a German observerj a pupil of Ntigeli, who, wiiile claiming 
familiarity with Koch's methods, disclaims all jiartlality. This writer, lit. 
Buchner, ' of Munich, is inclined to doubt the etiological importance attrib- 
uted by Koch and others to the comma-bacillns. lie (juestionB whether 
the microbes fuliill the conditions regarded by Koch himself as eescutial, 
'liefore we can accept them as the true cause of a given disease. These 
conditions are "tliat the bacteria can bo invariably detected in such nu- 
merical and local distribution as to fully explain the symptoms of tlw- 
disaise in question." 

Buchner then attempts to show that the comma-bacillus falls short ot 
this desideratum. Among other things he saj's:* 

It ia a. Tiiislak<- to siippoxo that in i-bolera it is only the intesUnc that in alTected,' 
anil tiial all tlie iiiorUid i)h"!nometia may be oociiunted for simply I'y the tnmsu- 
ilalion of lliiid into llie inteslimil taniil. Tiii: casfs known ok ■■['IiuIpi'h nicca" vety 
tieiisivelv show that siioli ia not llie t^ane, as, indeed, is acknowledged by Ko<'li, 
wiio lUiSiimes I hat it potsuning of the entire Bvsteiu liikeH pliwe. This assumption, 
Bufhner stateH, aftpcara to be Kuppoiled by the obiwi'vulions iit histolojtists, which 
go to sliow iJiat, even in tlie early stojres ot tlie disease, a tinely granular inllltn^ 
tion ot the celbi ol most tissues takes place; oonseqiiently, Dr. Buchner niaintain*' 
the organisms themselves should be distributed in the tissues generally, whcreflk^ 
comma-bacilli are but seldom to be detected in the intestinal w^ls even, and i^Jt 
at all in any ot the internal organs. To meet the opposition which such a («iidi« 
lion invit.>s, Koi'h assumes that liie bacilli generate a poison in the intestinal^ 
ciinal, whidi pasNi?s intii the I'irculation, but it so happens that the intestinal 
iimions iiK'iiiliriini.' is <|iiile incapable ol absorption during aclioleraiK attntjc, ev<ai.: 
iilluxviun that Ihfsf oifTiUiisniH itre (upable of evolving a vlndeut poison, whilst, 
however, is niiolly imdemoiistnited. 

It is further niaintiiined that ao corresponding relation exists between tba 

' Lehrbnch der hvgienischen Untersucliungsmethoden. Von Dr. Med. Q, 
FUljKge. Leipzig, 1881. 

'Deutsche medicinischc Wochenachrirt, Januai'y 8, 1885. 

' Berliner Klinische Wochonachrift, February 3 "and B, 1885. 

'The language of the poraimiph quoted is borrowed from an editorial in the 
London Lancet of March 14, 188S. 



BUCHNER ON THE CHOLERA-MICROBES. 193 

iiiiintHTs of the bivnlli and the severity i>f llie attack, seeiD;^ that it is oitca lound 
lliat v«i^ sevt-rerMutos of oliolcra liuve been obHecved id which but few coulil be 
<[et»et«d, and, indeKil, ii) which thi^y seemed to be absent alto^ther. Equally in- 
"xpIkAbie (in this tiieory of a, T)oi»on being generated in the iateatinal canal is tlie 
Mlremely rupid reaftion which is so frequently observed in the disease; it would 
be impoasihle for tlie bacilli to disappear so instajitaneously from the intestinal 
iiuml a» to ai.'count for this, whei-e-js were tlie oiKaniams distributed trenenilly 
tliroux-liout thi> tissues of the body, it tiii^ht ivaHonablv be aasumed that tiiey 
iiiuld be rapidly destroyed by the reaction which takes place in tlie tissue ih-IIn. 
AKAin, the result of experiments on aniniabi, hitherto so strongly insisted upon us 
a nece^ry test of tJie virulence of any microbe, haa, bo Buchner cliiinis, in the 
uwe of the i-omma-banilluH, lieen thus far of a wholly negative cliajacter. ' Taking;; 
all these faotH into eonsider&lion, Buchner niaintains thalfurtherot>servatioaKare 
tipftissiuy, and tliat such researclies as Emmerich's are not, aa asserted by FlORge, 
tiiperfluons. aad even injurious, to the proffress of medical science. It ia advanced 
that Fld^e was wrong m ossei'tin^ that Einnierich had found his bacteria in only 
a<«rt)un proportion of the choleraic or^ns examined; he had, on the contrury, 
Mic(»MHlea in cultivating tiie same species of bacterium from all the tissu<« invest!- 
inited, und, OS tliere were some hundreds of ^tatiue tubes experimenteii with, any 
mere accidental development of this organism is out of the question. Professo'r 
nOg^ further maintained that the mortality which followed the inoculation of 
piinen-pigs by S^nierich was due to etepuctemia, and not to cholera — a sn^ 
^tiun which Buchner meet« by saying that whereas in death aa a result ot sepsis 
tlie spleen is invariably enlarged, this oi^an wtvi found to be small in idl Eni- 
uicricirs cases. It is therefore i^oncludeil that the latter has succeeded in isolating 
an oiganittin in choleraic tissues which is capable of giving rise to a hitherto un- 
nbwrv^d malady in animals, and one which corresponds in aiuorked manner witli 
cholera as observetl in njau. 

The Lancet mnkee the following eiguificaiit comment concerning tliu 
alwTc: 

Williout attempting ourselves to offer a 
two microbes will occupy in the future aK regard 
•Mm, we think tliat aulnident has been adduced to show that when their respective 
doinu OS cholera>caus)ng agents are examined, tJiose of Emmerich's bacterium 
cannot, as the matter at pi-esent stands, be set aside, or simply ignored, in favor 
of the conimft-shaped organism. 

Oi) the other huud. as regunls the (liagnoBtiomgnificanceof tbecomintir- 
Willnti, Buchner asiwrtB that there cjin no lonfter be any doubt.' Ho 
allniira to the fact tliiit nil competent observers have faiinil it. Kooh saw 
it in Kgj'pt, India and Fmnce. Klebs and Ceci found it in Genoa; Van 
Eniieiigem saw it; PfeifftT, Babes and Emmerich observed it, and even 
Kli'in and Gibbes admit tliat they always found it. Every one of these 
investisatorB recognized it, according to Koch's description, not alone 
»ith the microscopo, but by the ranous biological attributes shown in 
artiticial cultures. The author thinks that indispntable credit is due Koch 
t<ir havitig diiHrovunHl by the aid of his excellent methmls a parasite pecul- 
iv to Aeuitic choh>rH that must necessarily have some importance in con- 
nection with the pathology of the disease. 

It 'iM mgnificant of the obstinacy with which the cholera-bacillus (yiii- 
trtiTcrsT ia being CHiried on tliat, as intimated above, Emmerich is by no 
DinuiB 'disposed to abandon his claim to the discovery of the veritubi(» 
' lioiera-microbe. 

For at a recent meeting of the Mnnicli M<^ical Society, ho once more 
piTe a full account of ex|wrimenta, which, since his previous publicatioiiP, 

' Tht* statement by Buchner is fatally inexud, as nppeani from tlie observations 
'^ Sicmti and Rietsch, Koch, and espcciiuly those ot \ on Ermengem. 

'It is somewhat singiUar that this point is not alluded toby uie editorial writer 
•^ tlw Lancet referred to above. 
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liad been supplemented by a series of new obBervationa. ' Ho intrwhiceil 
pure cultures of his bacillus into tli« Eubcutaii(H)us tissue of matiy animals, 
and asserts that almost invariably death occnrrdi.1, with eymptonu closely 
resembling those of human cholera. 

Emmerich particularly emphasizes the fact tliat the post-mortem leeiona 
were those of cholera. Moreover he states that his so-called " Naples 
cholera-bacterium " was discovered in the intestinal contents of the animals 
experimented upon by subcutaneous injection. That it lias for the first 
time been conclusively shown that micro-organisms introduced into tht* 
blood may be carried by that liuid to the intestines, and escape into the 
lumen of the alimentary canal. 

Emmerich finally claims that his investigations show that the Kaples 
bacterium Is the responsible agent which produces the lesions of Asiatic 
cholera, and he is convinced tnat Koch's doctrine is a theory resting on 
aaaumptiona rather than scientific facta. 

As the matter of the rival claims of these organisms at present stands, 
it is evident that Koch's doctrine has the ad\'anta^e of many corroborative 
observations. Nevertheless Emmerich's labors will doubtless still further 
stimulate scientific inquiry into the precise nature of cholera. And it 
would be a hasty assumption to suppose tliat in the face of Koch's olausible 
doctrine, future research could teach ua nothing new with rogani to the 
disease. 

Other Views and Observations reg;arding Koch's Doctrine, — 
Dr. A. Jobue,' in a small volume recently issued, and again in an articlo 
just published in this country," asserts that the comma-bacnlus is the specific 
microbe of Asiatic cholera. Its discovery in the dejections of suspecteii 
cases renders diagnosis certain. He is also convinced that the culture- 
method of Koch can readily be carried out by the practicing physician. 
In this way he claims doubtful cases can be made certain in bom twenty- 
four to forty-eight hours. 

Dr. A. Pfeiffer,* during the recent outbreak of clicileni in Paris, had oct'asion to 
observe twelve weU-marked cases of the di9ea.<)e. The patients represented differ- 
ent apes, from two to sixty-two years, and both sexes. Id two cases the attack 
terminated fatally within a lew houi-a. One case of "foudrayant''cholera8i<.i.'u 
vim also observctf. In six cases autopsies were peitormed. 

In every one of these cases the conuna-hacilli were found either intra'VitaRi or 
post-mortem in the intestines. They invariably showed a decided preponderance 
over all other varieties of bacteria. In the three rapidly fatal cases the intt«tina) 
contents showed almost nothing' beside the commas. In 1 
liardened spedmens the bacilli were also seen by Pfeiifer. 



examined, but no commas could be dL-MMvered. 

Pfeiffer says that he also examined some swelled mesenteric glands of diol- 
eraics, but he found no commas in any of them. He says, with reference to Em- 
merich's claims, ttiat lie did not deem it necessaiy to search for comma-bacilh in 
the viscera, because he tliiaks it incredible tha.t in the lar^ number of examina- 
tions made by Koch that careful inquirer should have missed them. The Finkler 
biocillus is, he holds, easily distinguishable from Koch's comma-bacillus. Finally, 
he is cOQVinc-ed that the latter oi^ranistn is the cause of cholera, and not a merely 
accidental occurrence. His reasons for tliia conviction do not differ from those of 
Koch (or holding a similar belief. 

■ Berliner KliniscfaeWochenschrift, April 13, 18S3. 

* Ueber clie Koch'schen Reineulturen und die Cholera-bacillen. Leipzig', ISS'^. 
' Koberl Kocli, the conductor of the Qemuui Choleni Commission: His Methml 

■of Bacteria Cultivation. By Professor A. Johne, in Uie Journal of Comparativf 
Medicine und Surgery. April, 18S5. 

* Ueber die Cholera in Paris. Deutsche Mediciuische Wochenschrift, January 
8. 1885. 
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In the Deutsche Medicinische Wochenschrift. Januaty 15, 188S, Dr. R. Deneke, 
<rl Uie Ofittinfren Iniititute or Hygiene, reporU tlie discovery in stale eheeee of a 



species of curved bacilli, siibseqiient ciireful investigations bv approved 
uethoda broug-ht out the intercEtiiur pointthat,inoniholoKicallyaswe1lasuioluK:i- 
<^ly, they reeenibled more closely the «holeru-buciiri of Koch than did the Finklcr 



bttcilius. It is not necwssaiy here to give a detailed aaxiunt of tlie poinla of r 
Boiublance and difference. Tlie unicjiil test was made by inoculating giiinea-pigs 
with pure culliires. In every instance the fluid to De tested waa introduced 
into the duodenum of liealthy guinea-pigs by means of a hypodermatic nyringe. 
The animal remained in all respects well when the bacilli of Finkler and Uie 
clieese spirilla were injected, althouch about fifteen minims of culture fluid was 
used. The same quantity ol liquid, containing, in one coae, a single drop of 
culture fluid of genuine cholera, and in a second case only halt a drop, was ilien 
injected in precisely the same uituiiier as before. Botli animals promptly died, 
and their iulestines contained an abun<lance of cholera bacilh, showing Uiat rapid 
multiplication hod taken jilace. 

Tlie toUowing brief summary of Deneke's conclusions may be read with in- 

There is a group of spirilla, not widely disseminated, in which the youn^r in- 
(liviiiuals have a curved shape and show a tendency to form mature spirilla by 

Clj^weitioa. Several distinct kinds of spirilla belonging to thisgroupare already 
wn. A differentiation based merely oil form is quit« ditficult, even with the 
ttid of tlie best microHcopes. With tlie aid of the culture method, a diS'erentiation 
is much easier. Nutritive gelatine and potato constitute tlie best culture media 
lor' differential recx^nition. 

Solid gelatine is fluidilied slowly by Koch's cholera-bacilli, much quicker by 
tbe cheese spirilla, and with gittateet e nergy by the Finkler microbes. As reganfs 
potato, Finkler's microbes grow and spread readily, and at comparutively low 
temperatures, Koch's quite slowly and only at hig-her temperatures, Deneke's 
ch<>esc spirjllii not at all. In experiments on animals, the haiiulessness of all but 
Koch's comma- bacillus has already been alluded to. Deneke asseils that Finkler's 
microbe has not the slightest relation to either simple or Asiatic cholera.' 

During the recent epidemic in Naples, Dr. Petrone ' carried out a Berics 
of obeerv'ationB, which are almost cismpletely conlirniatorv of the statementa 
of Koch and his followers. Petrono'd method of staining the bacteria in 
fnah cholera stools or vomit was as follows: A drop of the liquid to be 
examined was allowMl to fall on tho cover-glass, which was thcu heated in 
tho flame of a spirit-lamp. It was then stained with a watery one [jer 
cent, solution of methylene or aniline blue, contaiuiiig ten j»r rent of 
slcobol iUtor twelve to forty-eight hours it was wadieii with alcohol, 
cleared with oil of cloves, and mounted in Canada lulxam. With this 
method he has stained the characteristic fecal matter and vomit from one 
eventy cases of cholerine, and fifty of 

In the fecal matters from all the coses of choicra, and from the greater 
part of the cases of cholerine and cJiolcraic diurrhcpa, he found constantly 
the following bacteria: n. comma-bacilli of Koch; b. spirals, or screw-tiko 
Bi)irilla; r. straight and curved rods, moniliform; il. spirilla, S-shupetl, of 
ioenticul structure with the rods; e. small round cocci. 

Ho believes that tho com ma-bacillus is only an element of the spiral set 
free, and is not, therefore, in itself a true bacillus. The spirals are to lie 
iTganled as colonies of comma- bacilli. Petrone's injection of cholera 
nuittcr into the stomach of animals gave negative ix'sults. Regarding the 
artificial cultivation of the commas he found that in milk, or raw and 
cooked fruits, they flourished. 



' From the editoi's previously mentioned article jiublished in the Medical 
fiord. FebruttTT 28, 188S. 
'Gaucla Medica Italiana Lombunliu, November 2'2, 18S4. 
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EDITOK'S CONCLTJSIONa 

U Ml entirely dependent UDon tlie akillcid use of speciul Ie<'linii:al methods, but re- 
onntly eIiiborat«l. that we slioiild be surprised that the discreTNincies reported by il 
different observers are not greater tha.n is actually the case. The concurrent te»- ! 
timonv o( a. lurffe number of writers of ditferent nationalities is now sufficient to ( 
establish the nite that particular curved bacilli occur in Asiatic cholera. I 

Where positive observations are so uumerous and harmonious, we may place a ' 
frnwter value upon them than upon the isolated ne^tive evidences of o. fen experi- ' 
tnenten. As to the presence, then, in Asiatic cholera of Koch's comma-bacillus, 
there can no longer be any question of taet. Its relative preponderance in the lower 
portion of tJie ileum is sttll somewhat doubtful. And with re^rd to the various 
stagea of an attack, and the differing gravitv of separate cases, some of those most t| 
competent to speak from personal knuwleu)^ are not fully in accord with Sloch, ,' 
who finds the presence of the commas related to them in such a wayHhat severity ' 
iudicBtcs. cfEteria paribus, a preponderance of bacilli, and mee t'trsa. 

Nevertheless, by Hading and proving tlie identity of tliese micrabes by the cult- ^ 
are method of Koch, we may have a diagnostic old that should not be i^- 
nored. It inay not be often that such additional assistance will be necessary, 
since the clinical sigiis of typical cholera are well marked and well known. But \ 
it is notorious that In the absence of an epidemic, such extra aid may become ' 
absolutely necessary to elucidate a particulm- case. i 

Koch's doctrine narmonizes so well with the cliuical history of cholera that it ■ 
ooght to be Bucepted an the best theory yet offered in explanation of the disease. 
But it sliould be remembered that a theory is not a scientiUc tact. We need more 
eridence and renewed experimental observation before Koch's doctrine, in it« en- , 
tirety, can be mode to permanently stand or hopelessly fall. Many observations ' 
jtmai to the possibility, mentioned uy Koch, of the corania-baciUi producing; pto- 
maines or similarly ^nrulent products of vital action in tlie bodies of their hosts. 

The (treat credit belonging (o Koch consists in the fact that he has pointed out 
to us the patlis along which future inquiry must go. We are to-day able, thanks 
to his exi«lleut technique, to puiaue rau:teriol(i)pcal researcliea with much ^;reater 
ucciirairv and dcDniteness than was possible even a few yeaiv ago. As with tuber- 
culoais Koch's diacoverv of u distinct or^^oism has given us clearer views, so it 
ts likely to be with cholera. 

It is true, we have not yet been able to ascertain the full truth. Future views 
and conceptions concerning the intimate nature of cholera may vary as much as 
IMWt ones have done. But when tlie liislory of cholera alialf lie written, fifty 
years hence, it will have lo l)e stalcii lliat Koch's discoverj' of the i«nmia-baciltu8 
cMstituted u decided step in advance in the pui^iiit of scicnlitlc truth. 
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CHAPTER XXV. 

THE CONTAGIOUSNESS OF CHOLERA. 

We have already expressed our conviction to the effect that cholera is 
a specific infectious disease^ and, though contagious, that it is not so in the 
sense, for example, of the acute exanthemata. That the peculiar contagion 
of cholera resides in the dejections is no longer doubtful. That it is not 
a volatile substance emanating from the sick is also certain. It is shown 
by the fact that the immediate attendants upon cholera patients are less 
liable to contract the disease than, for example, the washerwomen and 
others engaged in handling the soiled linen, and than we should expect 
to observe if it partook of the nature of a volatile poison. 

In the opinion of the editor, a practical disregard of the contagiousness 
of cholera (though, as previously stated, this is not as direct as in the case 
of small-pox and similar affections) involves, both in the presence of an 
epidemic and during the time of its expected arrival, graver responsibili- 
ties than we have any right to assume. Burrall * says truly in this con- 
nection: 

The evidence which is advanced agrainst the contagiousness of cholera does not 
weaken the accumulated foi-ce of the facts in its favor, some of which do not admit 
of a reasonable doubt, but it onlj shows that the liability to contagion is dimin- 
islied, or strengthened, by certain localizing causes. 

Preconceived opinions, although honestly taken, have been in many instances 
an obstacle to the belief in the communicabHity of cholera from individual to in- 
dividual, and the same result has been produced in others from a failure to appre- 
ciate the indirect manner in which the disease is believed, on good evidence, to be 
commu nicated. 

It is proper to state, however, that even at the present day many phy- 
sicians in India, long familiar with cholera, still doubt its specific contiw 
giousncss. Thus Dr. Morehead's observations apparently support the view 
of the non-spreading of cholera in hospitals tlirough contagion. They 
were conducted with care through three epidemics in Bombay, and though 
he refrains from drawing positive conclusions, his experience is not m 
favor of contagion. Sir Joseph Fayrer states that he has seen hundreds 
of cases of sporadic and epidemic cholera, but has seen nothing to make 
him believe there is anythmg of contagion in connection with the disease. 
Dr. J. R. Lewis writes that for fourteen years he has studied cholera, 
and has never seen anything to lead him to think it contagious. It was 
the custom in India to treat cholera in the same wards as other diseases, 
and no evil resulted. 

» Asiatic Cholera. By F. A. Burrall, M. D. New York: W. Wood & Co., 1866. 
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Among those wlio maintain that cholera is a non-eont^ouB disease. 
Dr. J. M. Cnnningham, the surgeon-general and sanitary commissioner 
to the government of India, occupies a prominent place. His opinions, as 
laid don'n in a work that lias juab appeared,' are diametrically oppoHed 
to those of the contogionists, and especially the positive assertiontt of Koch 
and his followers as regards the etiology of this disease. 

He makes this sweeping assertion concerning the doctrine of Koch: 
'" The whole snperstructure which the German Cholera Commission raised 
on the supposition that the comma-bftcilJns is an organism peculiar to 
chok'ia, and which was viewed with such ready approval both by the public 
und a great part of the medical profession, has in fact tumbled to the 
ground" Elsewhere he declares ttuit "from the record of about 8,000 
attendants on cases of cholera in India it is proved that they suSer no 
more than other people living in the same place. There is no danger in 
attendance on cholera cases." Surgeon -General Hunter, in his report on 
the recent cholera epidemic in Egjpt, after quoting the above, adds: 

My personal experience of choleni in India is iu a<XDrdiuic« with the opinions 
above expressed. Tbe professiunal stafT, a lar^ body of students and attendants 
or the Medical CoU^e and Hospital, Bombay, wlio were more or less in frequent 
communication with cases of cholera, and many of whom were also engaged from 
time to time in performing uott-nwrtem examinations, appeared to enjoy coni- 
nuatire immunity (^ra the disease without any special pre<;autiun!) l>eing' taken, 
^penence gained during the recent epidemic' in Egypt (.-odS mis still further theae 
IiuAb. It WHS no UDCumiuon thing to hear from medical officers and others that 
tbeir clothing and persons had been covered with the discharges From cholenk 
pAtients, which had been allowed to become dry, yet no evil results followed. 
CircuBiBtances rendered it necessary Umt tlie British officers serving witli the 
E^iyptiao army should attend on the -cholera sick, wash the bodies after death, 
nuoording to Moslem usage, and afterward buiy them, and yet in no single in- 
stance, if I am corret'tly informed, did they contract tiie disease. 

The Recent Discussions on Cholera before the Paris Acad- 
emy of Medicine. — Allusion must here be made to the prolonged discus- 
sions which toiik [ilace at many successive meetings of the Paris ,\cademy 
of Medicine during the summer and fall of 1884. Two principal theories 
were enunciated as to the nature of cholera. M. Jules Rochard, and a 
majority of the members of the Academy, held to the theory of personal 
contagion and the importation of the disease through human intercourse 
and the medium of fomites. M. Jules Ou^rin, on tne other hand, cham- 
pioned the cause of the believers in the spontaneous origin of cholera. Al- 
though an able orator, a learned physician, and a gentleman of unquestion- 
able sincerity, he received but slight support from his fellow members, (>n 
the other hand his views were shiired by many of those who had recently 
been brought into personal contact with the disease in the south of 
France. 

In reviewing the Academy disctissions. Dr. J. P. Bonnafont ' recalls the 
oscillations rt^rding the doctrine of contagion, in the last half century. 

F>«Hn 1880 to 1849 nineteen-twentieth-s of the physicians in France were non- 
enata^nista From 1890 to 1880 almost the exucl opposite prevailed. And in 
1884 he states that tliere were as many or more nonK.-cintagionist« ns believers in 
oontagion, and the indications were that the pendulum would soon swing well 

'Cholera: What can the State do to Prevent it? By J. M. Cunningham, H.D., 
Suixeon-Oeneral Indian Medical Department, and Sanitary Comnuasioner with 
the Government of India. Calcutta, 18B4. 

' Le Cholera devant I'Academie de Medecine. La Contagiosity et lea Quaran- 
Uuaca. Paris: J. fi. Baitli^re et Fils. IStlS. 



M 



200 ASIATIC CHOLERA. 

over to the negative nde. The c»Dta^ionists o( late j'ears have attempteil t» 
i-tleot a sort of compromiae with their opponenta by m^ntoinine thai thuiv aiv 
two kiods of cholera — one contagious, the iniportea or Asiatic cnolera; the olhvr 
noD-coDtafnouH, sporadic cholera, or as Fauvel culled it, cholera nostras. This new 
diH/triDe is the one which seemed to be most in favor among the members or the 
Academy of Hedicine. At the hennaing of the epidemic H.Fauvel, in an endeavor 
tocahii thcexcited fears of the public, daclared beforethe Academy that the disease 
was of the sporadic variety ,and was consequently not eonta^ous, and would remain 
limited to the two cities in which it then was. But when the disease passed tlie 
bounds set tor it by M. Fuuvel, MM. Brouurdel and Proust were dispatched by the 
Minister of Commerce, and H. Rochard by the Minister of Marine, to study the 
progress and tlie cluLract^r of the disease. These three reported, contrary to the 
opinion put forth by M. Fauvel, tliat the epidemic was one presenting- all the 
cmUBtileristici' of Asiatic cholera, and that the disease was therefore highly 
contagioiw. The iirst, while avowing that quarantine alone could hinder the 
spread of the disease, ntatt^l squarely that it was impossible to maintain a quaran- 
tine by land. There were then two opposite systems in force — one on the side of 
Uie sea condemning the unfortunate tiuvelers lo a long iieriod of detention; the 
other on land allowing the inhabitants of the infected districts to go fortti 
freely, sowing the epidemic along their route, without (ear of the bullets of the 
sanitary euards. 

The advocates of the spontaneous theory, who believe that cholera may arise 
and be propagated in any locality without being contagious, assert also that tiie 
atmosphere may undergo changes rendering it capable of pi-oducing the disease. 
But tlif'v bi-lii'v thill ihe air is always tlie medium of transmission, and on tJiis 
point i)ii-y uii' ill :i>'i'i>nl witli Bome partisans of tlie importation theuty. It is very 
«vidi-til, .\1. IliiiiiKiioiii iisserts, that the air is tlie only veliicle which i^ntivnsport 

t« gi-iMt ili-.ii(iii i-s |[ its point of origin any iutectious principle whatever; but 

il coiiM iii'Vi'v III' ilti' k,'<-nerator of this principle. In support of this assertion that 
" is pos.iibl<' f<ii- III..' contagion to be transported tlirough great distances by the 
■ "' " '"" * ■■ ' - ■• t bv the recent volcanic 
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eruption in Java. 

M. Jnles ttuerin supported the doctrine of the spontaneous origin of cholera, 
maintaining tliat it can originate and be reproduced in any country whatever. 
And H. Bonnofont agrees with him in so far as he denies the contagiousness of 
the disease, citing numerous facts and autliorities in hia support. He asserts that 
" the transmission of cholera from one individual to another is scientiGcally im- 
puesible." And hi' ask-s how it is possible to believe tliat one person can introduce 
tlie disi'a'-i' jiHt> Ji {ii'i.'viiiiisly healthy district, when, as in the hospitoJ of the mili- 
tary mIii.iI 111 i'i'ii--iaiitiiiojile, in llfes, neai'Iv 1,500 cholera patients were treated 
duriiii.'' tii. < .iiir~i' '.I :i yar. and not on« of the ultendanto suffered from the first 
syni|>t;jtii 111 ilii' iliM'usc. He quotes H. Cazalas as asserting most empliati- 
cally tliut [.lii.ili.T.i, ^^lll^l1 is contracted by infection in a cholera district just as 
intermittent fever in contracted by infection in a malarious n^on, is neither 
directly nor indirectly contagious. M, Bonnofont concludes his monograph by 
the statement that lie opposes most strenuously every form of quaranbne ns 
useless, since, as lie believes, the atmoai)here is the sole vehicle for the transmis- 
sion of the cholera poison, and the air cannot be made subject to quatantine 
rt^ulations. 

Gocdeve's Opinion. — flooilev<.\ an Engliali writer of large experience 
in India, sajs: 

A volatile poison, at all sti-onz in its action, would be most dangerous to alt 
about the sicK, and yet in India tJie medical men, nuises, hospital coolies, 
sweepers, and others who are constantly engaged al>out tlie sick do not appear to 
he more liable than the rest of the ]>opulatiun. The disease seldom spreads from 
lied t« bed in a ward; on the contiary, when people are attacked in hospital they 
lie generally in a distant corner, or in another wai-d. 1 have noticed this over 
and over aeain, and though I have been connected with the larger hospital of the 
medical college at Calcutta for aiaay years, I do not recollect any spreading 
to the nearest or neighboring patients. I should, as far as my owji experience 
goes, nay that cholera does not spread from the sick to the whole by any rapidly 

Other Views. — ^^Vgaiust tlie forogoiug aud many similar statements 
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from far It'sa compotont writcra, we liavo the positn^e evidcuoe of » litrge 
iiumlttT of acfumtc obeorvers. Only a few illustrations in iK>iut are here 
introduced. 

From the epidemic of 18G1 the India commission found that for the 
whole of the troopa attacked in thirteen stations, the " virulence of the 
disease among hospital patients was clearly more than twice us great as 
it was MKiong tlie healthy Btretigth oi the regiments." 
Writing m IHtiU, Bumdl states that 

The opinion of physicians in Europe haa been tending toward a belief in tlie 
conta^ous nature ol cholera. During the last epideinie in Parix, the cliolera 
putients were treated in separate wards, and Ibeadniimstniliou ontered the inime- 
diute removal, I'leanBing and disinfection or the bedding U!ie<< by fliulem patienlH, 
as well as the washing and fumigation oftJie personal ololhinjs;. 

M. Velpeau oonsidew the contagious character of the di.'^puse proved to a i-ei-- 
tiunty, &nd the same is true of other pi-ominent Buropean physicians, 

The views of M. Jnlea Worms.' who lias had a very large personal ex- 
IHTience with cholera, may &\va be cited in this counection. He stated 
»t a meeting of the Paris Academy of Medicine that 

On the banks of the Ganges, and untlir conditions whicii are not well undei'- 
slood, a Mpeotal agent, poisonous to a laive number of individuals, is produced, 
Tliiit agent shows itself among individualR who are collected together m rest or 
motion, but alwayspresents an uninterrupted connection. The cholera is a malady 
tnuuunisBible by man. This agent manifests its inHuente on L'ertaln liunian beings 
(probably also on oei-tain animals) by mild or severe effecU. The proportion of 
individuals liable to the poison con only be approximately estimated, and is under 
nil eirr^umslances vei; small. The human system may become a fruitful Ueld for 
the multiplication of this agent as soon aa its poisonous effects are manifested. 
Ttw multiplication of tliis poisonous agent takes place chiefly in Ihe alimentary 
canal. The vomitings and dejections or cholera patients cont^iin the active agent 
of the tiaoHmisBion of tlie disease. This conimunitnbility does not <'orrespoud lo 
the time when the dejections are voided, but is developed b few dayssubsetjuentlv. 
aimI aecffis to be exhaiuited at the end of from Dfteen days to three weeks. Th<> 
(■oipses of cholera patients emit the toxic agent in a greater degree than the bodies 
of uie sick. PersoD.1 attacked merely with choleraic diurrhu.'a (cholerine) void 
with their dejections the agent which is capable of producing conHmied cholera 
in tbeir vicinity. The greater or leas density of tlie soil on wliioli tlie dejections 
are cast diminfshes or favors the pro|iu^ktion of the disease. 

The late lamented Dr, Elisha Harris,' in 18C5roade the following state- 
m«ntti emlK>dying liis experience at the Staten Island C|uarantine, with 
n-gard to the contagiousness of choleraic dejections: 

In studying the history of fourteen epidemics of cholera thnt have occurred 
witliin tlic walls of uiir New York quarantine eiitablishnient. the writer bus seen 
libundant evidi'nce of Ihe iiifirtiuiit agency of ffie »ick and their " rice-waler" 
trunMliotiM, Ten of thesis cpidi'mlcs at Quarantine unquestionably depended 
upon cholera patietitit fmni shipx. and in six instances, at a time when tliere was 
no cJiolem upon our Atlantic cuaal. These sudden outbursU of cholera, ns a gen- 
••ml rule, occurred within a period of four days from the disembarkation orUie 
Htt'b; and whenever cholera was not generally epidemic iu this counivy, tliese epl- 
druiicM at Quaraatine ceased as suddenly as they came, after sweeping otT a por- 
tion of Uie [-onvalcscents and patients tnat were in other hospital buildings, hav- 
tag otlicr disa-aaes. The cholera patients were kept as remote from other patients 
ti» puadhle. 

Concerning these repeated outbreaks of cholera at Quarantine, it sliould he 
slated, that while tliey prove how fiitally Infef'tlous thi- i-halera (MiHon may he- 
come in the midst of crowded hospitals and jiublic institutions, they utterly failed 

• AMilves g^nifales de MWecinc. Nov., 5865, p, 623. 

' Report on Epidemic Cholera bv the Couni'il at U^-giene and Public Health ol 
th* ntixens' Association of New Vork. New York, November, 1H6S. 
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to prove that from tlie (tame exclusive cause — We. , the contagion oF tlie cliolera 
evacuatioDs — a, world-wide epidemic could be canned. These outhrenks did prove, 
however, that the stools and besmeai-ed clothing of the sick with cholera cad, 
under certain circunistancee, propa^tc the disease; while, on the other luind, a. 
Beriea of eventa at Quurantine and in the city demoDiitrated that, for the produc- 
tion of a wide-spread epidemic, other iniportiint causes ttiun the presence of tlie 
"rice-water" stools and vomitings must De present 

Dr. Biidd' has also collected a number of instanceB in which the spread 
of cholera was apparently prevented by an immediatu disinfection oi the 
discliargeB. Some of these instiuiceB are here reproduced: 

Immediate diunfection was tried. D.t hia suggestion, in the year 1854, at Fish< 
ponds, in the workhousesituatedthere for the reception of the Bristol poor. In 1849, 
cholera, brought in by a woman coming from an infected quarter in Bristol, killed, 
in this same workhouse, more tlian 130 out of less tlian BOU inmates, 

In 1HS4, although the pest was introduced into the workhouse three separate 
times, only eight died of it, and the total number of attacks was under thir^. 

In the prison of Kaisheiio cholera was introduced by a prisoner who died there. 
The sanitary conditions of the prison were as bad as possible, but the choleraic 
discharges were disinfected, and the result was, that only one of tlie 500 other 
prisoners took liie disease. In the prison of Elracii, on tJie contrary, where no 
measures of this kind were taken, of 350 prisoners, fifteen per cent, perished. 

At Traunstein, in Bavaria, in every case in which the rice-water disubai^es 
were disinfected the disease ceased with the person first seized. 

In (wnchision, he mentions tjie cose of a planter in tlie Island of 8L Vincent, 
who LUscribeH the almoHt entire eiicape of his laborers from cholera in the tcreab 
epidemic of 1853 to similar measures. When cholera broke out on liis estate, hs 
eni'umped all his negroes on open ground, and bjr the advice of one of his friends, 
hud a pit dug in the earth anij deeply charged with chloride of lime, to serve as a 
receptacle for all discharges from the sick. The result was, that while the neigh- 
boring estates were all dwimated bjy cholera, and some almost dejwpulated by it, 
tills gentleman's estate escaped with only a. slight outbrealc 

Lebert'a views are very much in accordance witli our own conceptions 
concerning the point under consideration. He has found many examples 
showing rapid contagion by means of fresh excretions. Tlie manner in. 
which cholera attacks those who come in contact with patients, their dis- 
charges, linen, or dead bodies is, lie explains, quite in narmony with the 
parasitic doctrine. Ho 8a}'s: 

I have noticed in all apidemica, and have seen it mentioned in the writings of 
many authors, that practicing physicians, even hospital physicians, are seldom 
attacked witli cholera, because, although they come in contact with many 
patients, their stay with each is short, and because, when themselves attai-ked, 
tliey immediately treat the prodromic diarrhoea. But the resident physicians, 
and more especially the assistants and nurses, are mucli more frequently at- 
tacked. Their contact witli tlie sick is much more protracted, and not untre- 
quently local epidemics are developed in hospitals which effect transient visitors 
rarely or but shglitly, while residents, or those whose stay is longer, are attacked 
much more frequently and intensely. 

Finally he gives the following unequivocal expression to his convictions: 
The much-fl^tated question concerning the cotilagion of choleiu, whether, if 
it be con.sidered contagious, it is spread by a miasma or contagium, must be con- 
sidered, under the li^ht we now possess, us follows: That cliolei-a can be spread 
only by contagion, i.e., by germs whiohnre carried from a diseased to a h^thy 
pei-son; but that these disease germs infect only cohiparatively rarely by inter- 
course or contact with cholera patients, since they i>osb<;bs rdatively but httle 
vitality in tlie air of tlie sick room., and are present mostly in incoosidetable 
quantity. On the other hand, a certain munber of tlie germs and a given vitaUty 
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are neceasary for llie propa^tion of the diBease, and these coDditions are better 
met in Quids thun in the air; hence coattt^oa is mare frequeat wlien tlie }^>rms 
are coiumunic&ted through a fluid titan when transmitted through tlie air. 
Should the g«niia of ('holera excretions full into u privy, (or instance, and froin 
here And their way by flltnitioD into drinking'- water oriiUbtcrrBneoua liabitationB, 
the iDdividuaJa who had appropriated tlie moat germs would suffermost severely. 
The dapger of contagtun in cholera, therefore, is relatively less from direct con- 
tact witA cholera patients than from freijuent contaxA with the insidioiut and 
latent i^rms proliferated from these patients. As thene genus are more or less 
ronBned to their loesiities of origin, and as they develop more especially in HuiUh, 
tlie, water of the soil and drinking-water must play an important, although not 
an ex<:lusive, r61e as vehiclesi cholera, excretions, too, are the frequent though 
bv no means the sole carriers of the germs; indeed Jthey may even \iu:k every 
element of contagion. We are justifled at the present day in attaching but little 
etiological value to tJie idea that cholera may spread its coatagiou to creat dis- 
tonces under certain condilions of the atmosphere an<I with certain winas. 

In Iiis recent article on cholera, Stille is even more emphatic. He sajs: 
It is sometimes said, and oftentimes repeated, tliat cholera is not directly con- 
"'aus — is not communicated by the sici* to the well. No statement could bs 

e unfounded. The whole history of cholera proves that tJie physicians and 
uurses of cholera patients are often affected by the disease. 

Griesinger, in hie excellent treatise on the infoctiotiB diseases,' has 
ftlfio ooUfectwl eome striking evideueo touching the com muni cab iltty of 
cholera, of which the following is n Bummary. 

The spread of cholera through the agency of patients suffering from 
the diseoBe seems in mauv cases very evident. A little commnuity of in- 
dividuals, as a household, or the inmatca of a public institution, of a 
hospital or of a single ward of a hospital, may have been free from an in- 
vasion of the disease during the prevalence of an epidemic. Now one or 
more cholera patients are introduced, whereupon suddenly several of the 
community will be seizetl with the fatal maladV- Among the most strik- 
iug instances of this sort are those related by Magoun as occurring in the 
iioepital at KieCF, by Ebers in Breslau, by Briquet in Paris, by llaller 
nna Dittel at Vienna. Gietl states that of the 3'2G cases of cholera treated 
iu the city hospital at Munich in 1836-7, 106, or 3^ per cent, acquiretl 
the disease in the institution. In the epidemic at Paris in 1853-4, one- 
third of the cases treated in the hospitals were attacked there (Gazette 
llebdomadaire, 1854, p. 410), And indeed in the first lialf of March, 1854, 
of the 55 cases treateii at the fliaritf', 48 began in the hospital. J. 
Renss states that in Strasbourg in 1340, 7 per cent, of the hospital popu- 
lation were attacked with cholera, while the rate in the city was only a 
little over | per cent; and in 1854 there was again a rate of 7 per cent. 
attacked in the hospital and only J per cent, in the city outside. Con- 
ucTDing the Vienna hospital in 1854, C. Haller says: " As a rule one case 
of the disease was always followed by several, and sometimes by very many, 
in the mme ward." 

It might seem that these instances proved little in r^[artl to personal 
contagion, since they occurred during the prevalence of an epidemic, and 
among individuals exposed to unfavorable inlluencee from hospital air and 
overcrowding. But on the one hand the general population lived under 
much more unfavorable conditions; and on the other the new cases often 
broke out, not in the most crowded and unhealthy, but in the best vonti- 
laced wards. The disease broke out only after cholera patienbt had been 

n Virehow's Uandbuch der 
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received, and then spread step by step from the beds and wards where 
tliev were, stopped when no more patients were received, and began 
again upon the advent of new cases from without. On the other hand, in 
Jaces where there were special hospitals for cholera patients, the general 
lospitiils, the Berlin Charite for example, did not suffer especially. The 
influence of fright may be excluded from the fact that in many cases small 
children and unconscious typhoid patients were attacked. 

In some cases medical attendants in hospitals appear to enjoy a con- 
siderable degree of immunity from cholera, but on the other nand not 
a few instances are on record of exactly the opposite. The following ad- 
ditional illustrations, showing this occasional danger to medical men, are 
also furnished by Griesinger. In Moscow in 1830, from 30 to 40 per cent. 
of the hospital jyeraonnsl suffered from cholera, while the rate in the city 
was only 3 per cent. (Jaehnichen). In Romberg^s cholera hospital in 
Berlin, in 1831, of 115 employees in the institution, 54 had the disease; and 
in 1837, of (55 to 70 nurses, 14 (one-fifth) suffered, and at one time 7 were at- 
tacked within twenty-four hours. In the Charite at Paris, in 1849, every 
sixth man among the employees was attacked, while the proportion in the 
general population of the city was only one in twenty-five. In Milan, in 
1848, 8 out of the 16 physicians suffered from cholera. At Toulon in 1832, 
in the marine hospital, 10 out of 35 of the medical staff had the disease, 
and 5 died; and in the military hospital the ratio was 8 to 32; and of the 
30 laborers who liandled the dead bodies, 10 died within a few days (Ren- 
aud). In Stockholm, in 1853, of the 536 persons concerned with the care 
of the sick, every eighth one had the disease and every sixteenth died. In 
Carlscrona, 1 in 5 of the nurses was attacked and 1 in 9 died (Wistrard). In 
the ^'ienna hospital in 1854, of 36 nurses, 7 suffered from cholera (2 died), 
3 had diarrhaui with typhoid symptoms, and 3 had cholerine; and of 7 
laborers who carried the patients, every one suffered from a debilitating 
diarrhoea lasting from 3 to 8 days (C. Ilaller). In the Strasbourg hospi- 
tiil in 1849, 5 of the 10 nurses were attacked, and in 1854, 3 out of 10 
(Reuss). These figures show that at times the sickness of the medical 
personnel is not inconsiderable. The variations in the proportion of hos- 
pital attendants attacked were due to the different degrees of cleanliness 
obser\'ed. Sometimes great care was observed in quickly removing and 
disinfecting the intestinal discharges, and at otlier times great laxity pre- 
vailed in this regard. But it is not surprising that the physicians are less 
liable to suffer than are the nurses and the other patients, since the former 
remain but a short time with the sick and have nothing to do with the 
discharges, or at least examine them only in a fresh state. The same fcfcct 
is observed in ty|)hoid fever, that the medical attendants are much less 
likely t-o suffer than are the imtients living in the same ward with the ty- 
phoid patients. 

Again, from a study of the observations recently made in the French 
epidemics, Dr. H. Mireur * formulates the following propositions concern- 
ing the contagiousness of cholera: 

1. Cholera is not transmitted directly from the sick to the well either 
by contact or through the respiratory passages. 2. The products emanating 
from cholera patients, the dejections and vomited matters, contain a germ 
which is not immediately transmissible by itself, but which, placed under 
favoring conditions, gives rise to a contagious principle — the cholerigenous 

^ Op. fit., p. 154. 



THE COSIMUNICABELITY OF CHOLERA. 0(^5 

princiitle. 3. The contagion of oliolera is never operativf Init tlirougli 
this principle, either through the medium of the atmoapiiere or of water: 
4, clothing and merchaudize, much more than individuals, are the agents 
for the traueportation of this principle. 5. The cholcrigenons principle 
is implanted only iu tUotu mituree in some sort {prepared to receive it; and 
it produces either cholera or cholerine according as the soil which it meets 
is more or less favorshle for its development; n-hen the soil is unfavorable 
no n^ult is prwluced. 

This subject is sufficiently important to warrant the introduction of 
the following additional evidence, illiiatniting the point in ([iici-tion. 

According to RcimI — 

la Constantinople no less than twenty-seven plij'sicians and miHlicnl nsxislunls 
w?r« attAckeil and died durine their att^ndunce on cholera patients; tuid in Purix 
aDd Toulon uniilar results followed. At Halifax, N. S., two of the physicians 
who volunteered in aid at the steamer England, which put in Uiere disabled by 
liie ravages of dioleiu among' the olfioere and crew, us well us luuung the steecage 
1, took the disiuise, and one djeil. 



Agun: 

Of one liundreii and tliirtv-nine phvw 
■aXa in Naples under tlie White Cross i 

From the London Hospital Reports, vol. iii., we learn that 



1.200 of the iH)pulation of tJie L-ily, wliilc tuiiong tliose in i 

the proportion wa« 1 to S. In 1S48-4I> one-Iourtli of t(ie nurses employed iu 

rliolern hospital took the disease, while in tlie general hospital, only a Tew p 



ilistant, where no cholera patients were received, not a sinn^lu attendant w 
lacked. In the London Hospital, in 1866, none of the medioal officers, volunteer 
nuRins or slstem were attacted. Of the (regular) nurses, tlve cimtracted the dii- 
nae, and of these four died. 

Stille also alludes to the severe and fatal e))idemic which iu 1840 broke 
out in the Philadelphia Almshouse:' 

The n!aidentpliyaicianBo( the hospital were abundantly occupietl with the core 
of the sick of other diseases, and it was thought prudent nut to allow any, even 
ui indirect, eonuuunicalion between them and tlie clioleni patients. The latter 
were tlierefore removed to aa Isolated building in the middle of the quadrangle, 
and attended by physicians from the citT who hod volunteered their aid. Three 
or tour of these pnyxicians laid attacks of cholera, and two of Uiem died. At tliis 
time there was no cholera at all in the cdty, and ttie yoimg physicians cotdd not 
have hcconie infected outside of tJie almshouse. They were attacked while at- 
liUHlinjf ttic sick of cholera, but the regular house phj'sicianH, who seldom visited 
Ibo clu>leru patients, escaped allogetlier. 

In an able article on the germ theory of zjTnotic diseases, I>r. W. B. 
Carpenter 'makes some comments that may also prove of interest in this 
connection, lie says: 

The conditions of the spread of typhoid or enteric fever are closely analogous 
to those of Itie diffusion of cholera; and Uie doctrine of disease-genus proves as 
Bttistactorily applicable to tlie one cose a» to tite other. 

Gut because tvphoidgemis, when introduced into the himian system, breed and 
mnltiplj within it, and, when voided from the intestine, niay be conveyed by tlie 
•rater into wluch they have found theirway into the bodies of otlier penons, who 
IbMi become the subjects o( the disease, it by no means follows tliat the human 
body is their tmlg breeding-ground, or tliat water is their otilj/ vehii'le. On tlie 
coatmy, tJioee who have must carefully studied the subject ure now generally 
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afjreiMi, that when typhoid gemiB have been dischaived into uewere, thev not only \ 
infect tlieirrontents.Dut so lieveiop themselvsH under fuvoring conilitions (espe- 
cinlly warmtli, staenation, luid secliision from the air) as to give rise to an enor- 
mous increase of tne coiitagiuvi. And in the case of the wide diffusion of typhoid 
Kison by milk, it seems for more probable that the germs introduced by the con- 
ininated water used in washing the milk-vessela have multiplied by Helf-develop- 
ment in the milk put into them, than that they should have oi'lgioolly been abtin' 
daut enough to communicate the disease to so large a, number of individuals as 
ore in some InstanoeH attacked by it 

He sums up liis opiniouB touching the coutagion of cholera in the fol- 
lowing wnj: 

On the u hole, tltpn, the conoliisian seems clear, that wliile the breeding ground 
of ordinury malarious ^rms is the eailh alone, and the breedinK ground of the 
germs of Uie ordinary exanthemata is Ihe human body alone, there is an inter- 
mediate class of pestilential diseases— including cliolera, typhoid, and probably 
yellow fever^in which (as Mr. Bimon ' tersely expressed it) "certain iniei-ophyt^ 
are capable of thriving equally, though jierliapB in different forms, either within 
or witliout tlie animal body; now fructifying in soil or waters of appropriate qual- 
ity, and now the selr-multi[ilying contagium of a bodily disease." 

But although, as has been shown, the evidence in favor of stipposing I 
that cholera does not enter the human system through tlie respiratory I 
passages is decidedly strong, and although it is reasonable to believe tliat I 
the specific infection must always occur through the .alimentary canal, I 
Car]}ent«r nevertheless holds that a primary introduction of disease- I 
germs into the lungs may occur in cholera. He says: 

The doctrine that the disease-^rms of cholera and typhus breed in the humaBrl 
intestine only, and tliat they are introduced into it by water atone, obviously seta I 
at naught alor^ proportion of those pi-ecautlonan' measures on wliich those who | 
are most pra*-tiooliy conversant witb the subject lay ^reat stress. Everything 
ought unquestionably to be done to preserve our domestic water-supply from con- 
tatnination, ns well as to secure the puri^ot its sources; and to disinfect not only 
the intestinal dejecta ot patients affected with cholera or typhoid, but everytliing 
contaminated by tliem. But we ought not, in doin^i; these things, to leave otherH 
undone; and all experience justifies the emphatic warning of the Local Government 
Board, as to the danger of breathingair which is foul witji eftluvia from the same 
sorts of impurity — a danger whose source obviously lies in Ilie atmospberie trana- 
portation of disease-germs. 

There are obvious objections to the acceptance of these views, in so 
fttr as they relat« to aerial infection. In the first place neither Koeh'a 
bscilli nor any other bacteria, barring the ordinury atmospheric-microlMjs, 
are discoverable in the lungs of cholera-bodies. 

Again, even supposing that through a contaminated and germ-carrying 
atmosphere a deposition of microbes occurs in the upper air [ assages, 
thev may nevertneloss bo carried into the alimentary canal through 
deglutition. And finally it should never be foi^otten that the primary 
lesions of cholera are intestinal, and not pulmonair. So that -whatever 
])otency we may wish to ascritw to foul air as a predisposing factor in the 
production of cholera, we must insist tliat the actual infection has not, 
been shown to take place througli the respiratory channels. 

Surgeon-General Murray,' who serveu for many years (3S) in India, 
ordered about 500 circulars to Ije sent to the local governments and their 
medical officers. From the returns thus received it became evident that 
there was an almost unanimous belief in the communicability of cholera. 
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Those who believed in a spread from person to person amounted to 75 
per cent, of the whole number; from place to place, 85 per cent.; by 
the evacuations, 92 per cent. ; and by clothing, as many as 98 per cent. 

In our own country the history of the epidemic m 1873 furnishes a 
multiplicity of examples, illustrating the contagious character of Asiatic 
cholera. But it is not intended to weary the reader with further details. 
In the light of previous experience,* in the light of recent researches, in 
the light of the matured opinions of the majority of accurate observers, 
we must proclaim the contagiousness of epidemic cholera. And it may 
be proper to point out that in this respect, if in no other, the disease 
differs radically and completely from its symptomatic ally cholera-morbus. 
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CHAPTER XXVI. 

CONDITIONS WmCH FAVOR THE ORIGIN AND DISSEMINATION OF 

CHOLERA. 

It seems necessary to state explicitly that whether we accept the <loc- 
trine of the parasitic origin of cholera or not, we must still recognize 
certiiin secondary causes favorable to its breaking out and proi)agation. 
It will be our auty now to examine some of these favoring conditions, 
which are much less in dispute than the immediate exciting cause of the 
disease, although writers are by no means agreed in ascribing the same 
amount of potency to the different agencies in question. 

The whole history of cholera shows it to be emphaticiilly a disease 
spread by human intercourse. It does not travel quicker by lancl or watcir 
than man. Nor does it spread in directions unknown to commercial or 
military movements. 

On land it has usually crept from place to phvcc, and if sometimes it has 
seemed to leap across wide spaces, and even seas and oireans, it tias never invadod 
any inland town or seaport without having been brouglit thittier from a [x>int 
ah-eady affected with the disease. Nor, having once enteretl an inland or seaboai*d 
town, does it spread equally therein in all directions, but prevails chiefly in the 
quarter immediately suri-ounding the place of its entrance. If appropriate sani- 
tary measures are enforced, it is sometimes confined to that quarter, and, in the 
case of quarantine stations, it has repeatedly been prevented from extending be- 
yond them. This statement may be illustrated by the fact that of fourteen epi- 
(lemics of choleni at Staten Island, the quarantine station of New York, all but 
four were prevented from I'eaching tiiat city.* When the disease does overleap 
the barrier opposed to it, its origin and subsequent course can usually be traced 
(Stille). 

It goes without saying that the individual may become more or less 
predisposed through his circumstances in life, his personal liabits, and his 
surroundings. But the causes opemtive in this respect are the same 
deleterious influences favoring the acquisition of all other infectious and 
preventable diseases. 

Poverty, with its incidental conditions of bad air, filth, overcrowding, 
intemperance and other excesses, doubtless favor the acquisition of 
cholera, but acting independently of the specific jwison of the disease, they 
are utterly impotent. The relative mortality from cholera is, therefore, 
not more excessive among the poor and shiftless tlian tliat of other diseases 
fostered by unhygienic living and the weakening effects of insufficient or 
improper food and air. 

As regards the sex of individuals, it does not seem tliat one is more 
liable to teke cholera than the other. 



^Petei-s' Notes, 2d ed., p. 94. 
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Age is of greater importance tlian sex. The liftbility to fiital attacks 
increases after 45 in a very decided manner. In England, according to 
Gull, the greateat fatality occurred under one year and over fifty-five. Tlia 
liability to contract the disease appears to be greatest between the ag(« of 
1 j and' 40, uud it is noteworthy that the relative mortality is the slightest 
for &I>ont the same period. Infants under one year of age are not spe- 
cially prone to acquire cholera, but when they do take the disease, tliu result 
is almost invariably fiital. 

Occupation does not appear to influence the liability to cholera. 
In a general way, of course, uuliealthy and very fatiguing work by wcak- 
t^uiug the system renders it more liable to the inroads of disease. But 
this does not apply especially to cholera. 

Habits,aB already intimated, may influence the susceptibility to eholera 
in a more or less pronouncctl way. It is held by writers tl^t habituul 
drunkards, before the stage of organic visceral changes, arc no more prono 
to the disease than the tomimrate. Indeud, It is supposed by some authors 
that liabitual drunkards belonging to the better clusses enjoy a relative 
immunity from the disease, on account of their avoidance of water that 
may have become contaminated. The weight of evidence, however, favors 
the opinion that alcoliolic drinks muy assist the produetiou of cholera. 

11 was Found that during the choleni epidemic o( 1848-9 in England the d*"ttthK 
From cholera on Satuiiiay, Monday, Tuesday and Wedni«duy were iibove, luid uii 
Thursday, Friday and Sunday, below the avei-age. Tiie weekly wages are genc?i-- 
Nlly paid on the Saturdays, and tlie Moiiilays in London and other cities ore duyx 
nn wtiich a certain proportion of the population indulge in intoxicating drintix. 
During the epidemic oi 1 865 the mortality in BerUa suddenly rose on certuiu dayH. 
&nd wiu clearly rclemble to excess in driniiing. In 1860, Dr. Andrew Clark stateil. 
ID re«p«ct to the London Hospital, that immediately after pay-day among wcirk- 
inen there was a great influx <>( cholera palienUi. When the epidemic of choleiii 
broke out at Naples in llic Ix'^iuiiiug of September, the Pungola. a NcapnUtaii 
iwwuptiper, attriouted the inn-eiLsed number of cases to intemperate living ou tlie 
St«t ot August, wliicli wus a,/ele day (Cliapmon). 

In an interesting article on the germ-theory of zymotic diseases. Dr. W. 
B. Carpenter' makes the following allusion to alcoholic excesses: 

The experience of cholera-epidemics has presented numerous examples which 
t«Blifv to the evd results of intempeiunoe; but I know of no case in which Um 
tieneflts ol extreme temperance, in keeping at iMiy tlie operation of a EymotJc poi- 
ion. were more reuuvrkable than in Uie oontmst between the march of tlie iMth 
Kivimcat (ot which Dr. E. Parkcs wasattliattime assistant-surgeon) from MiidniH 
h) Secunderobod, in 184T, and the concurrent tnarch of the 6^ Reguuent from 
Secunderabad to Madras. The former hod been previously quiirtered fur seventl 
montha in beoltliy l>arrucks; a large Dumt>er of men were total abBlainurs, whili- 
the r>st were very temperate; and their dGoth-ratc had been no more t^n 13.1 iu 
1,000 peronuum. The latter had been overcrowded in the barracks at Socundeni- 
bad; ' 
llieir 



Ihoi^ not specially intemperate, Lhey luLbitualiy indulged in alcoholics, uiii 
deauj-rate had been 78.8. Tlie two marclies were mode at the some time, ii 



d wiUi dioleraand fever; and while the 84t)i was almost entirely free from 
Uieae diseuties, tlie 08d had so many sick when the two n^ments ciuhsuI ou the 
raad, a« to be obligiid to borrow the 84tli's sick-polanquins. 

liaw since, in both tliese coses, the infecting cause must have operated alike 
unall, it U clear that in wlialever way the choleru-gernui ore received into the 
liuniiui body, it is on the previous i-ouiliLion of cucli individual tliat their potency 
dr{N>iHls, and that this condition is indiiaeil by any LUiiaes wliich engender in this 
circulating fluid a suitable imbulum. for their growth and multiplication. 

Dissolute habits generally, venereal excesses, uncleanlincss, do not ap- 
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yiireiitly invito cholera in a more marked degree than they do other 
iaeswes. But their pernicious influences on tlie mortality of thoae attacked 
is undoubted. 

Dr. McClellan says in this connection:' 
During aa eiiidpniiiL' of cholera, il is particulaxty those whoae system! 



tjited by other diseases; those who are suffering from depression of tlie nervous 
forces from any cause, but especially that which attends excessive fatimie, fear, 
or debauches; those who live in open violation of all hygienic law; those im- 
poverished by want, who ore espt>uially hable to the disease. 

And again: 

>r the disease, but these 



Writing on the Bame subject, Drs. E. and A, B. Wliitney* remark that: 
The exhalations from low, moist, an.d marshy localities, trotn the offensive cess- 
pools, water-cloeets, sinks, sewers, ivnd the decomposition of antniEtJ and v^vtabla 
Bubsl^ncee, from the refuse or garbag:e which so aft«n befouls the sidewaiks and 

gutters of streets, are all effective, predisposing causes that directly facilitat« 
10 production of the cholera. WhaUver tends to depress the vital powers, im- 
pair normal action, or relax in any degive the tone of the nervous system, favors 
the operation of the llnal cause. So, too, tlie low, umlervrround, damp, unventi- 
lated apartments, the crowded and uncleanly tenement hoT^ses, in which multi- 
tudes of the poorer classes live io a c'onHned, foul and noisome atmosphere, not 
only favor but actually invite the active operation of the infecting agent 
Habits of intemperance. proQigacy. impurity and late hours have a powerfiu in- 
fluence to depress aud prejtare tlie system mr an invasion of the disease in its 
most malignant form. 

The Previous Health of individuals influences the mortality of an ac- 
tual attack more decidedly than the liability to contract the disease in tho 
first place. Nevertheless it is obvious that all debilitating affections must 
create a certain amount of predisposition to cholera. Ti astro- intestinal 
disorders are particularly liable to invite an attack. On the other hand, 
the strong and robust are just as susceptible to cholera as those of weaker 
constitution, nnless the weakness have resulted from actual disease. 

Acclimatization seems to plav a rdle in the acquisition of cholera. As 
a general thing those inured to tlie variations of a particular climate are 
less apt to tall sick than the unacclimatized. Concerning residence in India, 
however, Goodove says: "It has been thought that Europeans of short red- 
denco in India were more liable to suffer than those of long residence, but 
the opinion does not seem to have l>een formed ujion any well-a^>ertained 
facts. The committee on the epidemic of 1S61 investigated tho matter 
for that outbreak, but they consider their data too imperfect for forming 
opinions." Goodeve does not believe the influence eicercised bv length <3 
residence in India to be an important element in establisliing eitlier predis- 
position or immunity. 

But Fauvol * has pointed out that in the East Indian towns where 
cholera is always endemic, the natives never die in consequence of epi- 
demic cholera. Strangers and pilgrims may, however, bo carried away in 
large numbers by the appearance of the disease among them. Tho epi- 
demic character of an outbreak in any country shows that tho disease is cot 
endemic there. 



' Cholera Epidemic of 1873 in the United States, Wasliington, 18T5, ii. 47. 
• Asiatic Cholera: A treatise on its origin, patholwj-, t^-eatment anti cure. 
E. Whitney, M.D., and A. B. Whitney. M.D., New York. M. W. Dodd, 1886. 
' Bulletm de I'Academie des Sciences, 1883. 



COStHTIONS FAVORABLE TO CH0LE31A. 

Psychical influences are of unquestionable imjKjrtanco in favoring an 
Httw^k.of cholera. Nervousne§s, anxiety, depreMion of spirite, grief. 
fcjiT. violent emotions, and even actual inBunlty would a!) ai^;ar to pre- 
diBitoee the individual to contract the diBetise. Dr. Forbes WinBlow has 
(aid that, cifleriit paribus, the patient who has the least fear of dying dur- 
ing an attack of cholera lias the best chance of living. 

Apart from these individual factors, there are a numbtT of other cir- 
L'umstances that appear to facilitate the production and propogation of 
cholera. 

Yet once more it must be repeated that, while they may impart energy 
tn the virulence of the disease and favor its rapid sproftd, they havu not the 
olighteat power to produce cholera independently of the existence of its 
specific poison. 

General Atmospheric Conditions. — Cholera may prevail under very 
wide ranges of temi)craturc. humiility and liarometric pressure. Neverthe- 
kiss a certain amount of lioiit, a high atmoaplieric pressure, and moderate 
humidity appear to favor tliediaeuse. In Indiacholeru is at its worst during 
the hottest montlia, and there appears in this respect but little difference 
between dry and wet iieat. 

In Calcutta, however, Lewis and Cunningham did not find that tem- 
perature exerts any influence on the variations in the preraloncu of cholera, 
except in a suhordinuto way. For maximum, minimum and medium 
|)revalence were observed by them in an almost nnaltered temperature. 

In England (in 1848—49) the highest mortality occurred in Septemlter. 
But in continental Europe cholera prevailed extensively during the cold 
veather of the same year. 

The association of heat with moisture certainly favors the spread of 
cholera. For example. Thorn, in his report of the violent outbreak at 
Kurmchee, states that there was a very high dew point (83°). and a tem- 
[lerature of DO''F. in the shade. This led to a sense of languor and oppres- 
Hon, stitled breathing, and gi'eat fatigue on slight exertion. 

Goodeve sl^t^s that: 

A warni, rnnist, stagnant atmosphere in Ben^l, al any lime of tbe year, la 
oTten followed by sporadic caspa of cliolera. or by an iuoreiwe of cases where the 
dtw««e is etiileiiiie. Cholera has Id^mi bndwn to cciuw alter heavy falls of r&iu, 
«i(l, on the othpr hand, to set in ininuilintely afterward, as in tfie Meenit jail 
in 1801. In consideriDg the inllui^iKv of ruin, we miiHt recollect the temperature 
prevailinK and the time that \\as elapncil iifler the said full. A very few hours 
tXiet a ffdl ot even heavy raiu, if there hu no wind, is sufficient to prodiiee just the 
>t«gDunt, hot and moist atmosphere wliieh is so oppressivi.' lu the feelings, and 
Invon BO much the spread of cliolera. One must not be niiaied by the name of 
dry months. The hot niontlu) in Colt^utta are citlled tlie dry niimths, and aru. 
iaiWil, the driest of the year, yet a great deal of moisture exists dissolved in the 
warm atmosphere. 

Ijcvris and Cunningham, who have made quite an elaborate study of 
the pbyricul phenomena of India in relation to cholera, report tlwt there 
i» a i^ertain amount of coiucidence between diminished humidity and in- 
creased cholera prevalence in Calcutta. They say: 



With especial reference to the influence of rainfall, these obsorvers 
«tate that there is 
notliin^to jiwtify the belief that i-ainfall in Calcutta excilB any direct action either 
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It is proper to point out in this connection that moisturi" anil hiaal 
favor the growth and derelopment of the comma-bacillL And further tliat 
a heavy rainfall may so dilute contaminated pools and wells as to Icssei^ 
the chances of infection. Still it should not be forgotten that cholera hav 
been known to speedily follow a severe thunder-storm. 

The cessation of autumn epidemics of cholera on the approach of winter 
is a well-establislied fact, Ivevertheleas the disease mav flur\"ive even a 
very cold winter, as has beun several times observed. Cold does not kill 
the bacilli of cholera, although it appears to hinder their active prolifera- 
tion. 

Hirsch has found from a study of 341 outbreaks in different countries 
that cholera has ttppeared in nearly half of all the epidemij^ during the 
summer, and chiefly in July and. August. Winter is characterized by aH' 
unmistakable exemption from the disease. 

Electricity, Ozone and Cosmical Influences, — In spite of the very- 
positive assertions of some writers, it docs not appear that either of these fac- 
tors, or all combined, are decidnlly influential in promoting the spread 
of cholera. But to deny them all potency for assisting tho disease would 
be to err on the other side. 

Mr, Glaislier has made a number of interesting observations touching' 
these points, which are found in the appendix to the Cholera Report for 
1853-54, and in the report of the Indian Sanitary Commission (1862), 

In his reixjrt on the Meteorology of London during the three cholera 
epidemics ot 1832, of 1848-9, and of 1853-4, he found that they were' 
attended with a particular state of atmosphere, characterized by a preva- 
lent mist, thin in high places, dense in low, during the heignt of ths' 
epidemic. In all cases the reading of the barometer was remarl^bly high, 
and the atmosphere thick. 

In 1840 and 18i'>4 the temperature was above itaavei'age, and a total absence of 
rain and a slillness of air amounting almost to cuJm accompanied tlie progress on 
each oc(»sioa. In places near tliu liver tlie ni|;ht temperatkii-es were lii^l) with. 
small diurnal ranpe, a iJonse torpid niist, and the air charged with manv impuri- 
ties arising from the exhalations of the river and udjoininj; niarsliea, a aeHciencf 
o( electri(:ity, and, oa shown in 18S4, a total absence of oeone. most probably de- 
stroyed by the decomposition ot organic matt«r with which the air in these situa- 
tions IB strongly charged. 

In 1849 and 1854 tlie flrat decline of the disease was marked by a decrease in 
readings of the barometer and in tlie tempeiature of the air and water; the 
which previoimly for a long time had continued i^m, was succeeded by a strong' 
southwest wind which soon dissipated the former ata^;nant and poisonous atmos- 
phere. In both periods at the end ot September the teniperattire ot the Thames 
fell beiow80°;but inl864 tlie barometer again increased, tlie airbeoauieagain stag- 
nant, and the decline of the disease was (.'iinsidembly checked. It continued, how- 
ever, to suhside, nlthoug'h the months of November and December were nearly aa 
misty as that of September. 

Soil. — It has not been conclusively shown, although there are very 
positive assertions to the contrary, that the nature of tho soil has any veiy 
decided influence on the appearance and spread of choleni. But to deny 
this factor ail importance would be to err in an opposite direction. Accord- 
ing to McCIellaii, stiff and clayey soils have shown a higher mortality than 
loose, sandy and easily drainable ground, Farr said that cholera was lesa 
fatal in England on primary geological formations than on others. Black 
cotton soil was found to exist in nearly lialf the epidemics examined by 
Ijorimer (Goodeve). 



CONDITIONS FAVORABLE TO CHOLERA. 

Lewis and Cnnninglmm hold that obatrncted ventilation of the soil 
iaron cholera. They say that 

llie tlieory o[ cholera which reganU conditions of the soil an esaeatiaJly detormin- 
xa^ the (iroduction o( the cause ol cholera in a locality is much more in accordance 
with the phenomena o( its seasonal prevalence, as nianifested tiiroug'hoiit tlie 
Bengal Presidency, tlian any ot the other doctrines appear to be. 

Aitken states that 
altliough very (treat differences of opini< 
ous local causes bear to the production < 
versally considered that they are net 
of this diseiise in its epidemic forms. 



for the development and propogatioi] 



I regarding the rftle played by soil 
B referred to p. 319. 



For an analysis of Pettenkofer's viei 

and snbaoil w&t«r in cholera, the reader 

Lebert has pointed out that: 

The geolo^cal structure of the soil has of Itself but tittle influence upon the 

disease, for. lunce Pettenicofer's reports, it is admitted that it is the phvsicol rather 

than the minorolo^i^al structure which most concerns cholera. Porous soils, 



much less suitable. But tlie purous condition alone is not effective when it reaches 
to a certain depth, or when tlie fluids traverse the soil so quickly that they can- 
not form localised accuniulatioca. 

Elevation above Sea Level. — Lownesaof site, all the world over, 
favors the appearance of cholera. Farr says coneorning London that the 
elevation of the soil has a more constant relation with tlie mortality of the 
disease tlrnu any other known oicment. He ussiTts that the mortality 
is in the inverse ratio of the elevation. Goodeve remarks that 

doubtless this Is not from auy difference of barometric pressure, but because 
these situations generally combine so many unfavorable sanitary conditions, as 
the nioiat subsoil, the worstdraina^, th« least ventilation and air movement, the 
most impure uir, and the most dense populations. 

It is well to bear in mind, however, that high mountain levels have 
nt times been visited by severe ontbrwiks. In India it has Iwen known to 
attack places like Kussowlce (C,(KK) feet above sea-level), and Dhurmsala, 
I)ajoeling.Jackata]la, and Murree (ti.OOO to 7,000 feet high). 

Impure Water. — That ^lollutcd water, even when not din-ctly con- 
taminat^.'d by sjwcitic bacilli, may predispose to the acquisition of cholera 
aeems aelf-ovident. 

Positive confirmation of the fact is fnrnished by tlio obaervations of 
Budd, Aclaud, Rirkes. Snow, Simon. Farr and many others. 

From Simon's report of the last two I^ondon epidemics the following 
nnei^nivocal demonstration of the point under discussion is found: The 
mortality among the consumers of water supplied by two comfjanies 
prcecnt«tl enormous differences. The population subjected to this in- 
voluntary test omonnted in round numbers to half a million. The two 
conipauiee were 



and Touxhall Companv, which drew its vupply from the river near Vauxhall and 
ChelMXi. The vrater of the Lambeth Company was tolerably pure; that o( the 
8autJiwark and Vauxliall Companv was veiy impure. The water of both oompa- 
Qt«B wan distributed in the same iJistricl at' the same time and anion^ the same 
ehuo of people, the pipes of Uie two companies l>einK laid pretty evenly ^" *'■■—"—" 
innm}; side by si<Je ii 




Is, iindtlie lioUH 
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plii^ Hein)i: pretty equally distributed. The deaths in 

Lambeth Coni[>iiiiy were at the rat« of thirty-Hcven, a , , ^ 

theSouthwarkiuiaVnuxhaU Company at the rateof 180 to every lO.OOOnerBOiiB liv- 
ing. It appeani, thejvfuri!, that oi thtt dHokera of the [oul water, aboul t^ ' 

ft uair times as many ua tliose who drank the purer water dieil of chuleru. 

In (he light of Kocli's doctrine it may be questioiiefl whether, among 
other impurities, an mtmlxttire of Bpeciflc microbes had not occurred 
U.I make the Southwark water bo fatal- 
Impure Air. — NoxiouB effluvia ariBJng from deoayinp animal or T(«e- 
tnble matter, refuse, excreta and tlie like may vitiate tlie air we breaths 
and make it prejudicial to liealth, thus indirectly inviting the spread of 
cholera. It is not always the most odorouB emanations. howcTcr, that 
carry with them the great«st danger. Aitken justly saya that districts ia 
whiefa " the most putrid odors tainted the air have sometimes almost ea- 
tirely escaped, whAo others contiguous in them have suffered severely." 

Still the delicate olfactory organs may detect atmospheric impurities 
when other means fail to indlcAte their presence. In the city of New 
York offenaive odors have repeatedly formed a just cause of complaint by 
private citizens, without, however, having led to an abatement of the va- 
rious nuisances that spread their sickening stenches far and wide. Even if 
the nose is not the true index of danger, it ia nevertheless well t« re- 
member with tioodeve that — 

In spite ot e:(i»ptioDs, the places in which air ia most vitiated from priviea^ 
cesspools, drains, decayiuj^ animal and vegetable reluse, or Trom overcrowding 
and (.untentmtion of human emanations, are those in wliicb cholera huHgvnenUljr 
been most fatal and most widely spread. 

Ag^in, as long ago as 183^ an English writer, Mr. Orton, ' pointed oat 
tlrnt 

an atmosphere impregnated with the products of fermenting ejirrenient b bA 
once the most obvious and mostconstontconcomitant ot cholem(the privy or t«isl 
i.-ontamination tJieory). 

Such exlialations were otten found, even in a concentrated form, in honiWft 
where the existence uf any palpable cause ot inaalubrily would scarcely be su^ 
ttfcted. and tJius the Iwt is m some meiasu re explicable that the pestilence, same-' 
limes passing over slums and rookeries, knocked at tlie door of the comfortabia 
annuitant or the wealthy tradesman. It was found that persons appeared to sut- 
ler in proportion to Ibe contamination of the sir the^ breathed with the privy 
udor, and tliat immunity from this appeared to secure immunity from cholent. 

That diarrha>al diseases are readily produced by the emanations from 
putrid refuse is well known, and as such diseases decidedly influence tha 
predisposition to cholera, the importance of the subject becomes at once 
apparent. Iudee<l the history of cholera abounds in so numerous and 
sucli unequivocal illustrations of this general law, that it is not necessary 
to further dwell on tlie matter here. 

Tainted and Adulterated Food. — In our age of fierce industrial 
and commercial competition, noieoTiing from adulterated foods is no un- 
common occurrence. Where food has become tainted or when it has beea^ 
purjiosely adnlteruted, the liumun organism will suffer in accordance wi^< 
the quantity of the noxious substances ingested. It is readily vuppoeabia' 
tliat this may be so insignificant as to resiut in no marked departure froiiL< 
health, and yet there may be enough gastro- intestinal irritjition to creat* 
a predisposition on the part of individuals and grou|)s of iudiriduala to 
the acquisition of cholera. 



'London Medical Oawtte, vol. x., IPSa. p. 222. 
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In the light of Koeli's doctrine we muat regard with siiepicion any 
csnee that may disturb even slightly the normal functions of the aliment- 
ary canal. For it appears tliat, in addition to the introduction of Hpecific 
bacilli into the body, there should be some departure from health sumcient 
to produce a favorable Boi! for their growtn and multiplication. That 
tainted, decaying, or actually putrescent foods of all kinds are in them- 
selves <iuite aufficient to induce cholemic rn'mptoms is a fact long known 
to the profession. And many so-called localized outbreaks of cholera 
have depended for their origin upon some such cause. 

Conclusions. — In spite of the extremely conflicting etatomenta cpn- 
tajned in the different theories regarding the nature of cholera, its com- 
municability and the mode of its conveyance, the writer holds that the fol- 
lowing points must be regarded aa facts proved to be such by the weight 
of unimpeachable evidence. 

Cholera originates in India, where alone it is now endemic. It is car- 
ried to this country, and indeed to all other countries, through no other 
agency than that of human intercourse. Its acquisition includes the pos- 
eioility of direct individual contagion, but more particularly infection by 
choleraic fo mites. 

The specific cause of cholera is an organized body capable of rapid 
multiplication both within and without the human organism. 

Certain animals may take cholera, and the disease is experimentally 
communicable to them. 

While cholera does not originate de nofo in a given locality, there axv- 
nevertheless certain general, local, and individu^ conditions that favor 
both its outbreak ana its dissemination. 

The choleraic \'irus acts first and with greatest intensity upon the in- 
teetiual portion of the alimentary canal. 

Direct personal contagion, though not impossible, is a far less frequent 
mode of communication than indirect Bpreadlng by fomites. The inter- 
vening agency of specific organisms is necessary even for what we call 
direct contagion. Water channels, such as rivers, pipes and sewers are 
very frequent carriers and disseminators of the infecting cause. The air 
is only quite exceptionally a means of conveyance, and that only lor short 
distances. 

The truth of the above propositions cannot be gainsaid. In the 
opinion of the editor the probabilities ai-e in favor of a further proposition, 
Lt., Cholera is induced by the entrance into the intestines of peculiar 
minute organisms, first accurately described by Koch and since known 
SB comma-bacilli. The writer has purposely refrained from placing this 
penoosl belief in the same cjitegorv with the facts above stated. 

From this brief resiune of the editor's views on the causation of Asiatic 
cholera, it appears that our etiological knowledge is not as complete and 
satisfactory as could be wished. But if this be construed as a reproach 
to medical science, it applies with the same force to the etiology oi other 
infectious diseases, ^ow far from being discouraged by the insufiicieucy 
of what is positively known, we should endeavor to turn it to the best prac- 
tical acconnt. And meantime further inquiries should be pushod dlli- 
g«ntlv forward, until we may finally be in possession of the foil truth ro- 
ganliitg the intimate nature of this and other pestilences. 
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CHAPTER XXVTr. 

CHOLERAIC DIARRHtEA AND CHOLERINE. 

General Remarks.— An attack of Asiatic cholera being invariably 
the reenlt of tipecific infection, it is but natural that the dieoase. like 
othera belonging to the important claes of infectious miUiMiies, should give 
riee to symptoma differing widely in the degree of their severity. The 
spocial causative agent is the samei in kind always. But it may find ttn- 
tnmce into the system in large or nmal) quantity, the result being, calerin 
paribut, violent or mild manifestations. In addition, the usual modifying 
rircnmstanuos of acute disease, such as special predisposition or other 
imperfecUy understood peculiarities, will of course influence to a great 
extent the gravity of the individual attack. Nevert;helesa the essential 
character of the clinical svniptomB always remains the same. It ts readily 
§een that in admitting the pot«nt factor of personal pre<lispoBition, we 
must be preparc<l to allow that & smiiU quantity of the causative agent 
may, in some cases, do as much mischief as a much larger quantity would 
create in certain others. For wherever the )Nirticutar condition of the 
person infcetiHl favors a rapid multiplication of the virus within his body. 
It is clear that even an originally minute amount of the same may speedily 
assume very large proportions. But this doc.>s not in the least affect the 
general truth of the proposition made al>ove concerning the usual relation 
between the quantity of specific poison introduced into the svEtem and the 
■everity of the symptoms that follow. For convenience of description, 
it IB well to distinguish between three grades of infection from cholera, 
namely: — I. Cholbraic diakkh<ea; II. CiiOLERiSE; 111. Pronoi-sced 

CUOLEKA. 

Before entering upon a separate examination of these three forms, the 
editor would aga'tn emphasize the fact that they constitute merely clinical 
tjryes of one and thir same disease. The division is, therefore, strictly 
' — Mking, an arbitrary oni, — a circumstance that,wheu lost sight of, is apt to 
i to confusion. 

Hov Anatic cholera in its mildest form may occasion so slight n de- 
—irtiire from ordiiuirv health that it« existence, in many cases, will luinlly 
be mspectod, and indeed clinically it easily escapes recognition. In view 
of recent discoveries it may, perhape, be possible to positively diagnosticate 
VT»n tlie mildest cases by a careful employment of Imcterioscopic metliods. 
the practical details of which are fally explained in another cliapt^r. Hut 
the ordinary mothwis of clinical examination are inadequate to accomplish 
this object. It is hardly necessary to empbiisize the importance of this 
— *-' — 'j (or the history of cholera abounds in unfortunate illustrations 
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of the fact that even the mildest attack of this disease may lead to the pro- 
duction in others of decidedly ^ve forms of the affection. 

In other words, fatal infection may be quite innocently — because un- 
wittingly — spread by a person affected witn jminless choleraic diarrlicea. 
Contrast witli this exceedingly mild manifestation of a specific infection 
the gravest types of fully-developed cholera, in which the poor sufferer is 
doomed, at the very outset, to a speedy death, and we may well stand 
appalled at a scourge tliat can assume the treacherous guise oi such harm- 
lessness, while its true nature seems ever ready to crop out in the shape 
of disastrous epidemics. 

I. Choleraic Diarrhoea. — True choleraic diarrhoea — that is,diarrhcea 
dependent upon specific infection, is observed only during the prevalence 
of an epidemic. Scattered cases mav of course occur before the nature 
of the affection has been recognized. But the epidemic character of 
cholera, after the disease has once been imported, cannot long remain 
hidden, except when desperate attempts at concealment or misinterpreta- 
tion can be successfully carried out by the connivance of guilty author- 
ities. 

Choleraic diarrhoea, or cholera diarrhoea, has clinically no decidedly 
characteristic attributes. It occurs suddenly, as a rule, and the dis- 
charges are copious, and often quite thin and serous. They are generally 
a little bile-stamed, and lose this attribute only when increasing frequency 
of purgation occurs. Ordinarily the passages do not exceed three or five 
in the twenty-four hours. Occasionally, however, their number is in- 
creased to ten or twelve. There is diminished appetite or complete 
anorexia. In addition, the patients commonly complain of thirst. Ab- 
dominal rumbling and gurgling noises are often present. But as a rule 
there is neither colic, griping, nor tenesmus. 

A slightly bitter taste, perhaps some nausea, general malaise, head- 
ache, tinnitus aurium, and occasionally cramps in the calves of the legs, in- 
clude about all the subjective signs of this form of the disease. We find also 
a more or less coated tongue. So, too, a tendency to coldness in the ex- 
tremities may be manifested, but actual lowering of the body temperature 
ia rare, and generally indicative of further mischief. Slight febrile move- 
ments and sweating have been observed. A little later a sense of 
profound exhaustion, out of all proportion to the objective signs, may be 
experienced. 

This diarrhoea may last from two days to two weeks, and even when it 
does not eventuate in the graver forms of the disease, it frequently shows 
a tendencv to relapse during the whole course of an epidemic, and this 
too in individuals neither previously nor subsequently subject to such a 
disorder. (Lebert). 

The specific nature of the diarrhoea is undoubted, as shown by ample 
experience. Nevertheless judicious treatment is potent for gooa, and a 
large proportion of cases make rapid and complete recoveries. It is in 
the neglected cases that choleraic diarrhoea so freauently becomes the 
precursor of the graver and more fatal forms of the aisease. 

The importance, therefore, of this type of cholera for the individual 
lies in the fact that it is premonitory of danger, though not in itself par- 
ticularly dangerous. And the importance for the community results from 
the infectiousness of the dejections, and the possibility oi a single case 
becoming the center of infection for a large number. 

From the preceding it appears tliat, clinically, simple and choleraic 
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iliarrhtpa have so miicli in common that, as airdiwij- stuti!il, a ilifferfiitiat 
(iiflgnosia may be impossible in a given case. Nor are wo helpetl over our 
diflicalty by observing that liabies, the very agtd, and cachectic or weak 
persoDB III general, often succumb to this form of cholera from progressive 
exbauEtion. For it ie well known that protracted Bimpie diarrhcea may 
result fatally in persona belonging to one of the class** just mentionecf. 
Bnt to repeait, if Koch's doctrine is true, then tlie detection by cultivation 
lUid otlierwise of the choleru-bacillus would remove all doubt from h suspl- 
cioos case, 

II. Cholerine.— This form of Asiatic cholera differs but little clinically 
from ordinary cholera morbus. The arbitrary boundary line separating 
cholerine from choleraic diarrhoea Ls tiie occurrence of vomiting, m addi- 
tion to the diitrrhoja. The latter, however, need not always precede 
the vomiting. Indeed Griesinger states that simple diarrho^ is a precur- 
sor of oholerino only in a minority of cases — a statement which is certainly 
at variance with the observations of many competent writers. Cholerine 
begins abruptly, as a rule. Several days of languor, and vague uneasiness, 
often associated with loss of appetite, may precede it. tJsnally at night, 
or toward early morning, the patient is suddenly attacked by purging. 
At first the dejections are colored with bile, but they quickly lose their 
bilious character, soon becoming more purely serous, and already show- 
ing a resemblance to the characteristic rice-water stools of pronounced 
cholera. 

The dejections of cholerine are more copious and occur with greater 
Eroqnency tlian those of choleraic diarrhcea. Purging once establishod, 
vomiting does not, as a rule, tarry long. At first only the contents of the 
stomach are ejected, then bitter and M)ur, and still later tasteless, watery 
fluid comes up. Marked debility with a tendency to collapse may qnickly 
BuiK^rvene. 

The jwtients complain of epigastric pain, and often suffer from a sense 
of abdomii>al pressure. Griping occurs, but it is hy no means a constant 
symptom. Thirst may become distreaMiigly intense. Vertigo and tinnitus, 
and even syncope are apt to occur. Painful sensations iu the muscles of 
the 1^8, or actual cramps, frequently arise. The countenance aoon becomes 
altered giving the first indication of tlie future "facies cknUriea." The 
tongue is now pappy or dry. The skin grows cool, the voice rather faint and 
hnsKv. The secretion of urine is more or less diminished, and albumen 
may already be prcsenL If serous depletion still continues, in consequence 
of the profuse gustro-intcstinal transudation, the urinary secretion 
speedily becomca almost or qnite suppressed. 

Cholerine is dangerous in proportion as its symptoms remain intractable 
and indicate a seemingly irrepressible tendency to run into the last t>'pe. 
that of pronounced cholera. But, on the whole, it may be said that re- 
covery from cholerine is the rule. C'on\-alesc*nce, however, is apt to be 
marked by relapses, following the least provocation, such as slight errors 
of diet, cold, fnght, and the Tike. This shows clearly enough the weak- 
ened and irritable condition of the whole body, and more |»rticnlarly of 
the alimentary canal. 

Sometimes a mild typhoid condition supervenes to retard recovery. 
The patients remain very weak, develop a slight febrile movement, have 
a mild diarrhoea, with thirst, sweating, coatvd tongue, und oci^asional 
albuminuria. But even from this somewliat alarming condition complete 
reeorery generally occurs. 
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CHAPTER XXVIII. 

PRONOUNCED CHOLERA, INCLUDING THE PRODROMAL STAGE, THE 
PERIOD OF ATTACK, AND THE STAGE OF REACTION. 

The fully-developed disease may be conveniently considered under 
three separate headings, embracing — A. The Prodromal Stage ; B. 
The Period of Attack; and C. The Stage of Reaction. 

Before we proceed to examine the various phenomena of these three 
divisions, it should be stated that although such a grouping is by no 
means unnatural, yet the transition from one stage of the disease to the 
following one may occur by practically unappreciablo gradations. More- 
over, careful observation has shown tliat dimjrent epidemics exhibit con- 
siderable variations in respect to the manner of development and the du- 
ration of these different stages. 

Lebert justly says that nearly every epidemic has a physiognomy pecul- 
iar to itself. 

With regard to its behavior at different times he writes: " It often begins 
w^ith the lighter forms and then passes into the graver, which may tnen 
prevail to the end, but it may also present a high mortality from the start. 
In some cases, it is rather the poor, in others afl classes of the population, 
tliat are attacked. In many places it lasts a few weeks or months, in 
others a year and more. In medium-sized or larger cities, in which it has 
alrciidv prevailed, it is but little noticed by the majority of the inhabitants; 
while in others it snatches away one-fifth or one-fourth of the ]K)pulation, 
spreading universal terror ana horror. In the same city we see somo 
streets and public institutes more than decimated, while in the neighbor- 
hood the cheerfulness and frivolity, or the work of the inhabitants, are 
scarcely interrupted by the individual cases of disease and death. In the 
same epidemic there is such a complexity in the manifestations and course 
as can scarcely be exhibited in the most faitliful description." 

A. The Frodromal Stage. — This marks the invasion of the body 
by the infectious agent. Concerning the period of incubation, which is held 
by different writers to last from twelve hours to several days, wo have no 
definite knowledge. Frequently in a typical attack of cholera, the patient 
first experiences an undenned malaise, his spirits are depressed, he feels 
physic^iUy more or less exhausted, disinclined to follow his ordinary occu- 
pation. He becomes vaguely anxious, irritable, perliaps even a little con- 
fused. Ringing in the ears, giddiness, headache, epigastric oppression, 
restlessness, inability to sleep, may be added to these discomforts. 

Griesinger also mentions a tendency to cold hands and feet, sensations 
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of formication in tlie limbs, marked irritability as regards the seuBe of 
hearing, and occusioually audible abdominal rumblingB. 

Gonerul and nervooe manifestations of this kind, that probably already 
depend upon the action of the specific infecting matter, may be con- 
founded with the couBequences of rear, panic, or other physical disturlj- 
ances; nenrotic and hyeterica) phenomena may also result from attempted 
dieting, or other revolutionary changes in personal habits that the timid 
or ignorant are apt to imdertako with the idea of escaping the dreaded 
disease. Generally all such maneuvers, by depreciating the general health 
of an individual, have the opposite effect of what was intended by tlieir 
adoption. Thus over-cautious and nervous people of the upper classes, 
as well as the careless and illiterate of the lower classes, may artificially 
engender in their bo<lies a predisposition to acquire a disease that ordinary 
common-sense measures might aid them in effectuaUy escaping. 

Diarrhtea may still beat^nt at this early period of vague constitutional 
manjfeetationa In not a few cases, however, it precedes the symptoma 
just enumerutc^l by a measurable interval. 

The group of morbid phenomena described under the heading of 
choluniic diarrhipa often marks the beginning of grave cholera — a point 
which is of considerable importance in practice. There is no regularity 
about the order of appearance of these various Bvmptoms, nor do they 
attain the same degree of prominence in different cases. In a word, there 
is con8iderable,variety in the mode of onset of tliis disease — a circumstance 
tliat has been already alluded to as not devoid of significance, on ac- 
count of the errors in diagnosis to which physicians are thus exposed. 

Concerning this uncertainty, Stille says: 

A curious feature of this disease is that Bonietime« the onset even of its ^rraver 
fumiB is not attended by any evacuations, although the Btomacb and intestinv 
may be filled with liquid. It is [lerhups chlelly in such casen that the patient ex- 
periences a rapid depression of all tlie mental and pliyMicul faculties. The senses 
mre irritable, uie bead aches and is contused, tliere is a diBinclinalion Ui sleep, the 
iiaibstoUw under Uie weight of the bod;, the pulse is frequent and Teeble. occosion- 

""" "-■-■»* — •-> tiace; the skin is cool and bedewed with perspirstioD. la 

le attack is sudden; tlie putJent is smitten with an unaM.'ount- 
i, speedily followed by profase vomiting and purging' and general 
1 dies without any suspeuuion of the symptoms or iiny tendency to 
raaction. 

B. The Period of Attack. — It liapnens at times that the proilromat 
stage is so insignificant in the mildness oi its symptoms as to ho entirely 
overlooked. The jiaticnt is then ut oiico plunged, as it were, into a sea 
of violent and distressing manifestations characterizing the period of attack. 
It lias often received the name of algid, cvanotic, or aephyxial stage, when 
fully developed. But these terms, as also the designation "stage of collapse," 
and all Bimilar terms, appear somewhat prejudical and one-sided. For 
they unduly emphasize a single phenomenon among several of equal con- 
spicuousnese, rather than that they serve to cliaracterize the whole period 
of attack, and in this way this employment may prove misleading. 

In some cases the attack itself follows in the wake of the more or less 
(Ivvoloped prodromal symptoms already described. In others it is usliered 
in precipitately without forerunners. Its beginning in the majority of 
cues is observed at night, or toward curlv morning. 

Copious watery purging of a highly ciiaraeteristic fluid always occurs. 
Where no d>arrh(Pa has preceded tlie attack, the first few stools are very 
Iai:g«. and carry away tltc entire intestinal coutentu usually mixed witu 
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bile. UuuuL- these evacuations may still look dark mul bo of pappy coneis- 
teucy. 

Very speedily, however, there begiuB a tompestuous discharge of fluid 
resembling rice-water or whey. 

The peculiar appearance of these stools is very characteristic. They 
are thin, pale, watery, inodorous, and if there is an abundance of floccuU 
and larger flakes they may assume a somewliat opalescent or milky aepeot. 
From their resemblance to water in which rice has been washed or boded, 
they are by common consent spoken of aa the " ri(»-mater etooltt" of 
cholera. 

Now these evacuationB are never attended with ^real pain ; in fact, often 
they are absolutely painless. Nor is there any visible effort on the part 
of the patient to void them, the thin fluiil secmiug to flow awav from 
him as if poured from a tube or vessel. Aa a mle, there is consiuerabie 
intestinal gurgling and frequent borborygmi may be heard. 

The numlKT of discliarges is extremely variable. There may be only 
a few, but often they oi^cur to the number of fifteen or twenty. A fair 
average is ten. But as many as tiO have been observed in the twenty-four 
hoursL 

In quantity the stools also show much \'ariation. Ordinarily a passage 
amounts to four or six ounces, but the patient may lose as raucli as a pint 
or even a quart at a time. The latter, however, is quite rare. 

Vomiting, if it lias not previously occurred, is now added to the di»- 
treseing symptoms. At first the contents of the stomach come up. Soon, 
however, the ejected matters assume the same peculiar rico-vrater or whey- 
like appearance which characterizes the fluid that escapes from the bowels. 
"This fluid is ejected with considerable force from the mouth, as if squirted 
out of a lar^e syringe, and each eSort of vomiting is followed by more or 
less exhaustion to the patient" (Macnamara). Some patients, on the 
other hand, vomit with apparent case, as if thoi-e were a simple oversow 
from the mouth, or at most a regurgitation, following slight effort. In 
some cases there occurs, at times, a guah of fluid simultaneously from mouth 
and bowels. Along with these " tempestuous discharges" tliere are now 
observed grave manifestations of other kinds. 

Thirst, alreaily intense, soon becomes excessive, but all attempts to 
quench it are futile, fur drinks when swallowed are almost immediately 
rejected. 

The secretion of urine, which before was more or less diminished, is now 
suppressed. The tongue looks flabby, mle and thinly coated. It is pro- 
truded with difficulty, and there may be much trembling.' General de- 
bility rapidly increasing to utter prostration appears. Dizziness, tinnitus, 
palpitations, a sense of oppression and feur, as already stated, usually pre- 
cede the period of extreme exhaustion, but in some rapidly fatal cases, 
they are not pronounced. 

Excruciating cramps in various musclea, but especially in the calves 
of the legs, almost invariably set iu. A distressing hiccough often tor- 
ments the sufferer. The voice grows feeble, and on effort only a hudty, 
harsh, high tone is produced ( Vox cfiolericd). 

The patient's general appearance likewise undergoes a marked alteration 
during this pericw. The eyes sink back in their sockets, and assume a 
vacant, staring look. Dark wide urcohe appear around the lids. The fea- 
tures shrink, the nose becomes slmrp, the lips thin and pallid the cheeks 
and temples hollow. A dusky hue, verging on cyanosis, spreads over the 
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skin, which also grows cold and ciammy, especially over the distiil parta 
of the body. A little later it becomes tihri voted as if sodden, and wriuklea 
Birantaneously appear at the finger tips. If at this time a fold is pinched 
up, the loss of cutaneous elasticity prevents its quick subsidence. And 
now, too, the temperature falls. It sinks rabidly several degrees, the ther- 
mometer re^atering 94° or 95" F, in the axilla. 

At the same time the pulse grows small and weak. It may become 
thready, or for a time disappear altogether from the wrist. In point of 
freoaency it varies from 90 to 120 beats i>er minute. 

The breathing is short, shallow and hurried. There may be over 
forty respirations to the minute, but generally the number is 25 or 30. 

The duration of these sj-mptoniB is uncerttiin. They may last less than 
one hour, endure a few hours, or persist a whole day. A gradual abatement 
of their Beverity may mark the turning of the tide in favor of ultimate 
recovery. Unfortumitely thishappens in the smaller number of cases. In 
the majority the attack continues and all existing signs are still intensified. 
The condition that follows is often separately described as characterizing 
the algid or collapse stage, or the period of asphyxia. But, as previously 
stated, it properly belongs to the puriod of attack, as the symptoms merely 
denote an uninterrupted progression of the disease from bad to worse. 
Still, the fact is not to bo lost sight of that death may happen before and 
ruoovery take place after weil-marked collapse. 

To resume our narrative then, the purging and vomiting still con- 
tinue, but with diminished violence. The stools may become slimy, 
frothy, or gelatinous, or they may continue to liave a rice-water appearance. 

Thirst remains intense, and the jmtient, if etartt.'d out of his apathv 
through the violence of the cramps, or when roused by attendants, is still 
oager lor drinks — drinks that unfortunately never satiuy. Exhaustion is 
yet more profound, and the patient sijiks into a semi-comatose condition. 
But nnconBcionsness is not developed, and he generally answers questions 
intelligently, though only very languidly and in a husky whisjier. When 
not disturbed he lies on his back niotiouleee, cold, inert, the ghastly pict- 
ure of a living corjise. 

Emaciation rapidly advances: the surface of the body has a loaaen 
pallor or looks livid; the lijis, nose, oars, fingers and toe-tijis are pinched, 
cyanotic, slirivoled. The wrinkles of hands and feet are often very marked. 

There is now an icy coldness about the body, and even the breath is 
oool. The integument 18 moist with a cold clammy sweat. The temperature 
may be down to HO" F. The heart sounds become feebler and feebler. 
Soon they are scarcely audible. The pulse has entirely faded away. Even 
iu tlie carotids or the femorals there may be no perceptible beating. An 
artery cut at this time no longer bleeds. From a punctured vein dark 
tbicic blood will ooze slowly, but it does not turn crimson on reaching tho 
air. At length circulation seems to have come to a complete Htanostill; 
the second sound is no longer heard; even the cardiac impulse may cease 
to be felt. The voice, shortly before still audible as a husky whisper, is now 
□uite extinct. The countenance has grown intensely anxious, or it in 
nrightfully distorted. Hollownessof tomplesand cheeks is more conspicu- 
ous than ever. The eyes liave fallen back into their orbits even more 
deeply than before, the encircling areola is yet darker, deeper, and wider. 
The half-open lids reveal a dry, lack-luster cornea and bloodshot oonjuno- 
tiv». About the nostrils and lips dry blackish sonles collect. Ilere and 
there the icy surfave is still moist with viscid perspiration. The urine 
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remains completely suppressed, TTithout movement, cold'and blue, the 
patient lies in dull lethargy, or death-like stupor. And indeed the rapid 
and labored, though shallow respirations mav be the only indication tnat 
life still flickers in the body, which by this time may be so wasted and 
shrunken that all identity of person is obscured or obliterated. Never- 
theless even at this supreme crisis small stools may yet be unconsciously 
voided into the bedclothes; but most of the transuded fluid accumulates 
in the bowels. At length the senses become quickly clouded, vision fails, 
breathing is slower and jerky, cyanosis spreads and deepens, the eyes are 
convulsively dragged upward, coma becomes complete, a fkint moaning 
may perliaps be heard, and death at length mercifully terminates the dis- 
tressing scene. 

The imperfect description just given cannot portray the death- 
struggles that choleraics sometimes pass through. But it does not appear 
necessary to dwell further on the S}'mptomatology of these last moments. 
One important point, however, must still be noticed, namely, that when 
anxious relatives, experienced attendants, and even wary physicians, have 
given up all hope of recovery; when the exhausted patient, or rather his 
wasted body, lies in bed motionless, pulseless, blue, and icy cold, when 
death seems already to have claimed another victim, even then the almost 
incredible may happen, and a sudden favorable turn launch the poor 
sufferer forth upon the stage of reaction, culminating perhaps in uninter- 
rupted recovery. 

Thus it appears that the same misleading uncertainty marking the 
earlier periods of an attack of cholera, may likewise be observed at the 
very end. And it is this possibility of rapid change, a treacherous os- 
cillation between hope and despair, that at times makes the disease so 
painfully perplexing to all concerned in its management. 

C. The Stage of Reaction. — Quick as was the sequence of events 
that seemed to conspire in hurrying the patient to his grave, just as rapid 
may be the turn-about to integral restoration. Yet such a suaden change 
is seen in only exceptional instances. As a rule, the restorative processes 
appear gradually and continue to mature, as it were, rather slowlv. 
Relapses, complications, various sequelae, are so many stumbling blocks 
in the way of smooth, uninterrupted recovery. 

Concerning relapses, it is unnecessary to say anything further than that 
during the entire stage of reaction, even when the patient seems already 
quite out of danger, the confident promise of his recovery may be turned 
to utter hopelessness by a speedy return of former symptoms. Once more 
the fickleness of the disease, as we feel tempted to call this characteristic 
of cholera, appears in all its delusive uncertainty. Writers have attempted 
to explain away this possibility of relapse, by calling it imperfect or 
insufficient reaction. But such pseudo explanations solve no problems 
and leave matters where they were before. As regards complications 
and sequelae, they will have to claim our separate attention further on. 

Simple reaction, in favorable cases, is marked by a return of warmth 
to the body, at first slight and evanescent, then more pronounced, and 
finally permanent. The heart sounds become again auaible, and a little 
later pulsation is also perceptible at the wrist. The discharges are less 
profuse, or entirely checked. When they do occur, at longer and longer 
intervals, they lose their rice-water appearance, and gramially become 
feculent and pappy. 

With the return of pulsation and warmth, the cyanosis also fades 
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away. The kidneys slowly rL'Bume thoir function, though the urine ia 
atill albmninouB. Crampe no longer torment the patients, whose facial 
L-ipressioQ improves visibly. ReBpiration becomes free, deep, and easy. 
The voice regains its tone. For a time thirst remains ratner trouble- 
some. Soon there ia Borae return of appetite. A natural calm, followed 
by grateful sleep, may occur, and complete convalescence ia established 
in a period varying from a few days to several weeks. , 

A goodly number of coses do not show this steady progreEs toward 
recovery. Circulation may seem unembarroBsed, yet warmth does not 
return to all regions of the body. The distal parts remain cool, and even 
the heat of the trunk may again be lost. The pulse too shows inoonstaucv, 
wavering between strengtli with regularity and weakness added to dis- 
turbed rhj-thm. Anuna persists or follows the first free flow of urine. 
r>isrrhcFa may remain, vomiting recur, and troublesome hiccough again 
supervene. The countenance is neither calm nor natural, the cheeks 
i«miuning hollow, and the eyes sunken. Great restleBsiiess or a tendency 
to somnolence is witnessed. Respiration, too, remains embarrassed; and 
while a favorable turn may at any moment happen, the patients more 
frequently pass into a peculiar typhoid condition, in which various second- 
ary proceasea and complications arise that often end in death. The various 
phenomena that may follow a typical attack of cholera will be considered 
further on. 

In a small proportion of cases reaction may be properly apoken of as 
being ezcesBive. i'he return of warmth is rapid, and well-marked. 
The face grows red, the conjunctiva is congested, and the eyes incesBautly 
water. Cardiac action becomes violent, the pulses bound, a throb- 
bing headache, somnolence, and perhapB slight delirium, accompany the 
development of a decided though moderately intense febrile movement. 
A return of different functions marked by profuse perspiration, the passing 
of a large quantity of urine, or even tlie appearance of menstruation may 
Hrreet the further development of these symptoms to the typhoid condition 
already mentioned. Excessive reaction depends in all likelihood upon 
various congestive conditions of internal organs which, when not soon re- 
lieved, assume the more serious aspect of structural clianges. A consid- 
eration of the latter belongs more f)roiierly to another cliapter. 
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CHAPTER XXVIII. 

ANALYSIS OF THE LEADING SYMPTOMS OF ASLA.TIC CHOLERA. 

Havixg given an account of the course of events after infection with 
cholera, sufficient, it is believed, to illustrate the clinical history of the 
disease, we are now prepared to examine a little more closely some of its 
leading symptoms. In so doing it appears advisable to take up in orderly 
succession the phenomena belonging to the different systems or organs 
affected by cholera. 

The Organs of Digestion. — The alimentary canal, being most prom- 
inently concerned as regards the manifestation of morbid phenomena 
belonging to cholera, will first claim our attention. If there is any 
primary localization of the disease, it takes place always in the intestinal 
tract. 

Diarrhcea is the chief, the most constant, and the most characteristic 
symptom of an attack of cholera. It is generally also the first positive in- 
dication of existing disease. 

Even in those rarer cases of extremely rapid development, called 
fulminant by the Germans, and foudroyant in France, some diarrhcea 
either preceaes vomiting and the other graver signs, or it occurs simul- 
taneously with them. The appearance of diarrhoea as an initial symptom 
finds ample illustration in the recorded experience of many accurato 
observers. Thus in 1849 Devillers reports that it was present 420 times^ 
in 538 fatal cases. Briquet saw it 145 times in 188 patients; Mesnet in 

1865, 140 times in 213 cases; Horteloup, 40 in 100; Langrone, 49 in 
106; Stoufflet, 343 in 534 (Laveran). 

In regard to the occurrence of ordinary cholera-diarrhoaa and cholerine, 
it has been found that different epidemics show considerable variations. 
Lebert, who has given special attention to this matter, says: 

I am inclined to believe that cases of prodromic cholera diarrhoea are more 
frequent and more widely diffused in malignant and extensive epidemics than in 
those of less extent. In the great Paris epidemic of 1849, which numbered about 
ten thousand victims, the prodromic diarrhoea was absent in from five to ten per 
cent, of the pronounced cases of cholera, while I observed it to be absent in Zurich, 
in 1885, in one-third of the pronounced cases; and yet no conclusion could be drawn 
from this circumstance as to the course of the disease. On the whole, prodromic 
diarrhoea was absent in just as many cases of those who subsequently recovered 
as in those who succumbed to the disease. I found that, during the prevalence of 
cholera, the prodromic diarrhoea was absent in seven-eighths of the cases of true 
cholerine (with colored stools). In Paris, as well as in Zurich and Breslau, in 
1866 and 1867, I saw a number of cases of diarrhoea whidi were due to 
the influence of cholera recover without treatment, and without subsequent 
cholera. On the other hand, I observed, in July and the beginning of August^ 

1866, such obstinate and violent cases of cholera diarrhoea in the Breslau 
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fWriBonot cuirassiers, wherpi had chai'gv of ii large ward of wounded |)alk'iils. 
Ihat it required faeavy UDd quicklj repeated doses of opium to prevent an out- 
break of cholera. There is no marked distinction, it is true, between common in- 
I^Btiual catarrh and cholera diarrhcea, yet the latter has many peculiarities. Its 
inception IB mostly sudden and unexpected, oft«n excited by colds or errors in diet. 
Lens of a^rpetile, tbint, indigestion, are either attsent or present in only Blight de- 
Kt«e: pntienta feel extmonlinarily feeble and uncomfortable, conaideiing that the 
diarrhoea is neither frequent nor copious. There is nothing specially peculiar, 
liuwever, in the cliaracter of the fluid stools. Often there are but from one to 
tlirt« in the twenty-foui' hours, during the day or night, more rarely from six to 
eiKht or more: rumblings and gurglings are very distressing to moot patients. In 
snme cases the diarrtuca lasts onl^v one or a few uays; in others, witli interruptions, 
from one to two weeks. In some individuals who have not previously suffered with 
inte«tiiwl catarrh, thediarrhiea returns frequently during the whole course of the 
epidemic, and then ceases entirety after it. Even in the mildercases of cholera dioi^ 
rliiea we Bometimes observe individual signs of clioleru of temporary dumtion, as 
•oppression of urine, light crumps in the«tlves, colorless, rice-water stools, which 
<-ci?ur, however, more frequently in cholerine. It is not a rare occurrence, eitliei', 
for a cholera diarrhoea, whivh remains in other resfiects without danger, to sud- 
cf enly increase in virulence, with violent, quickly repeated stools, as in true cholera, 
sjid yet ceaac quickly and be followed by recovery. 

The copious atook of truo cholera como on suddeuly, and are repeated 
bt short intervals, the time varying between ten minntes and two doufb. 
'ITiey may be accompanied or foQowod by a tittle pain about the umbilicna. 
There is no tenesmus. In bad cases alvine incontinence comea on early; 
in moderately severe cases not at all. Sometimes the copious transudation 
is retained witliin the intestines. At others the blood Bpee<lily becomeB 
fio thick tliat further transudation is impossible. Theetj are very grave 
cases. Before the first appearance of the rice-wat*r stools, there often 
occur a few more or less colored evacuations. Greenish, yellow, brownish, 
even blackish and quit« exceptionally eanguinolent discharges have been 
observed. The rice-water stools may look like limpid water; more fro- 
quentlv, however, the presence of grayish shreds and flocculi results Jn some 
turbidity of appearance. 

In quantity the evacuations rarely exceed one pint at a time. Still, 
vrea at this rate, it is readily seen that six or seven quarts may be voided 
in 44 hoars. The flakes ana floccuU are composed of leucocytes, detached 
vpitlielium, and mucous corpuscles. They form a distinct sediment when 
iice-water discharges are allowed to stand. Granular debris from theditt- 
ijilegration of epitlielial cells is also present in great abundance. The 
reaction of frosli rice-water stools ia always alkaline. Generally they are 
^uite inodorous. Whenallowed to stand^ the flocculent portions, as already 
e:aii^, sink to the bottom of the vessel, leaving a supernatant limpid, 
Tjhiiish or gray fluid. 

Macnamara states that "this separation of the material into two parts 
takes place rapidity in many instances, say in from one to three hours., 
and is evidence of the severity of the disease; for if the more solid matter 
of tlw dejecta collects in the lower part of the fluid very speedily, it 
inditvtea the complete death and disintegration of the organic matter, On 
th<- other hand, if the sejiuration of the fluid and more solid components 
takM place slowly, it is on account of the evacuation containing a con- 
Etderable quantity of comparatively healthy mucus, and the case, so far, 
allows of a more favorable prognosis." In epito of this authoritative 
statement, we are not of opinion that any reliance should be placed on the 
proznostic value of this simple test. 

Microscopically examined, the floccnli, as already stated, are found to 
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If the atools are tinged with blood and begin to huve a, disagreeable or 
oven fetid odor the prognogiB \b mnch more unfavorable, than when they 
continue to be merely watery or whey-like. 

The exact pathological eignificanco, or rather the precise pathogeny of 
this copious and tumultuous flux remains undecided, in spite of all that 
has been said and written upon the subject. Probably it is in a great 
measure due to the local irritation of tlie specific infective agent of cholera, 
whether this reside sololv in the microbes or is conveyed by other means 
to tlie mucous coat of the intestines. But that vaso-mutor disturhanceB 
are largely concerned in its production cannot be questioned, in spite of 
the opposiug views of eminent writers. 

In view of the latest parasitic doc trine concerning cholera, it is decidedly 
intereeting to remember what, years ago, was written by Lehert on the 
origin of the symptom under discussion. As the result of an extended 
eiperience, this careful observer says: "The anatomical changes, the 
bypenemia of the mucous membrane, the distention of the mesenteric veins 
witli thick blood, the ecchymoees aad hemorrhagic suffusion of themucoutt 
membrane, the swelling and very great softening of the lymphatic appa- 
ratus of the small intestine, are, I am convincetl, not the cause of the 
rice-water stools, but are, with the stools, the eSects of a vast development 
of cholera ^rms, which intensely irritate the lymphatic portion of the 
small intestine and excite a rapid Kypersecretion, like poisoning by arsenic 
and other metallic salts, anif like the action of the very severe drastic 
purgatives. The view defended by Griesinger, tliat the rapid and active 
transudation from the intestinal mucous membrane and the different 
catarrhal and dysenteric affections may he exeit«d through the condition 
of the blood itself, has, it is true, much in its favor; the infection of the 
fcBtus with cholera through the mother, for instance, lends it support. 
But when this author entirely rejects the local action of cholera germs, he 
goes, in this respect, I believe, too far." 

And again, touching the view which assumes that cholera is merely an 
intense hydrorrhagia with consequent thickening of the blood, he writes 
that it is "as much strained as tlie older nenro-pathological, electrical, 
and other hypotheses." In summing up, the same author says: " Much 
obacurity still hovers, however, over the effects of cholera on the whole 
onanism — an obscurity which can only bo cleared up by ac(?urato clinical, 
histological and chemical analyses. According to our present histological 
knowledge, beside the thickening of the blood, we find the different 
tiffiues and or^ns undergoing degenerative processes, which not only pro- 
duce grave disturbances, hut also introduce into the organism from the 
degenerated tissues injurious products of metamorphosis. Nothing is 
more instructive in this regard, perhaps, than the tolerably constant par- 
ticipation of the kidneys in the cholera process, and the manifold effects 
resulting therefrom." 

It ms been previously pointed out that at times the watery transudation 
is not diseliarg^ from tne bowels. This is quite probably ilue to a par- 
alytic condition of the intestines. Cases snowing this peculiarity are 
generally grave, and when dctath occurs the intestines are found to be filled 
with the characteristic fluid. Formerly it was customary to speak of ckoleru 
ticca, whenever such a condition was seen. More recently, however, the 
term luu been given up, as apt to convey the erroneous notion of a special 
and separate variety of choleraic disturbance. 

The varying quality and quantity of the fluid stools of cholera are not 
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without practical importance as regards prognosis. The most favorabla 
condition is when they occnr with moderate frequency and continue to show 
traces of coloring matter, in spite of their otnerwise watery appearance. 
Very large stools are of course unfavorable on account of the severe drain 
on the system implied by excessive transudation. In the same way it is 
not a good sign to witness a more or less abrupt cessation of dischargee^ 
while the other signs of the disease continue or even grow worse. De- 
cidedly bloody stools are always ominous. Early in the disease they mean 
intense hypenemic irritation of the mucous membrane. Later they danoba 
various degenerative processes with necrosis, ulceration and the IJlce. In 
itlmost all coses the small intestincsarethe source of whatever bloodyad- 
mixture is observed in the stools. 

Vomilhiff-is a less constant symptom than diarrhoea, although in the 
groat majority of cases it soon follows the first discharges. Even when 
vomiting fails to take place, the occurrence of nausea shows that the 
stomach is at all events affected by the disease- process. That stomachio 
digestion is early impaired or abolished is further shown by those rar«' 
i.»8e8 where very late vomiting still brings up remnants of undigested food, 
and again by autopsies in which masses of ingesta are found almost un- 
changed in the alimentary canal. 

Inpointof frequency the attacks of vomiting vary considerably, occuiv^ 
ring from ton to twenty-four times in as many hours, or coming on only a feiri 
times throughout the entire course of the disease. Indeed, as previously, 
stilted, some very grave attacks end in death without vomiting having oc- 
curred at all. 

Initial vomiting rids the stomaeh of its contents. At first there may- 
he painful gagging, and visible exhaustion follows the act. Iwiter, however, 
witli increasing frequency of vomiting the fluids are ejected without ap-. 
[larent effort. 

They seem to well up from below by involuntary painless regni^tatiofl- 
and issue at the mouth in a steady stream. Less frequently they are thrust 
out convulsively in interrupted jets. The ijuantity of the vomitus dopends,- 
cateris paribus, upon the quantity of fluid which is taken to satidy thai 
patient's constant thirst. But even when little fluid is allowed, the copi-' 
ous regurgitation clearly indicates that gastric as well as intestinal hydros 
rh^a may take place in cholera. This is further shown by tlio invosti- 
gations of Schmidt,' wlio found urea and ammonia carbonate in the 
vomited matters of cholera patients. The character of the ejected flnJd,< 
as previouslv pointed out, depends at first upon the nature of the stomach 
contents. Soon, however, it assumes a distinctly watery appearance. In'. 
the limpid liquid, flocculi float in greater or loss abundance. In a word 
the vomitus now resembles completely the rice-water discharge from th»' 
bowels. Blood is an occasional slight admixture, but profuse gostriOj 
hemorrhage is unknown. Wingo and v. Honigsberg have reported tho 
occurrence in rare instances of chocolate-colored discharges, simultan^- 
oubIv from above and below. 

Among l,(iOO cases obser\-ed by Draschc, he failed to obsen-e sucE S 
phenomenon in a sin^gle instance. 

The specific gravity of watJ?ry vomit may be as low as 1005, rarely it ii 
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^igher (iinn 1010, Its reaction, hh u. rnle, is aoiir, although some oljsen'cre 
»Y'j>ort to have found it neutral or even alkaline. 

The proportion of sodium chloride ia much Icsa than in the Jilvine 
clischai^es. The presence of albumen ia affirmed by Lindsay and Hcllor. 
Schmidt, on the other hand, was unable to detect it. Bile pigmenta in 
email quantities are an almost constant admixture. 

The aedimeiit which the wateTT vomitus deposits shows squamous epithe- 
lial cells (rarely cylindrical epithelium), mucouBCorpusclea, granular debris, 
ftnd often fat droplets. Lindsay reporte finding sarcinFe. the result of 
fermentation. Such an occurrence must be quite rare, since the cholera 
attack is usually of so temj>estnous a character that time for fermentation 
is not provided. The finding of vibrios is lilcowise infrequent and, as a rule, 
denotus that decomposition nas occurred in the fluid outside of the body. 

A point of considerable iniportwuce. especially as regards medicinal 
treatment, is the condition of the gastro-intestiual surfaces in relation to 
its powers of absorption. Now It is certain that the aasimiiative capacity 
ia always much reduced. Nevertheless in some cases it does not seem to 
be completely abolished. lliibbenet,' Duchausaov," Wagner,* and 
others luive shown that large doses of atrychnia, belladonna and other 
])owerful drugs were inert when introduced into the stomach during tho 
attack, whereas injected into the blood, their physiological effects were 
■till obtained. But in 1855 Drasche instituted a series of observations 
-with readily diffusible substances such as iodide of potassium. And as 
the result of his positive experience he claims that some absorption must 
take place, even during tho period of attack. 

GricEinger has also pointed out that ingested substances are by no 
means always recoenizaDle aa such in the (EachargeB, having undergone 
alterations as regards their color and smell. 

On the whole it seems that the importance of this matter justly ontitlca 
it trt further accurate study, with the aid of modern methods of 
experimental investigation. But this much we know, namely that during 
the height of an attack, the function of tho gnstro-intestinal mucosa is 
so completely reversed that it becomes a transuaing in place of an absoq)- 
tire membrane. 

The appearance of the tongue changes with the development of the 
different stages of an attack. Being less an index of the state of the 
digestive organs than a result of the patient's general condition, which is 
better judged from other symptoms, it follows that no great weight at- 
taches to hngual appearances. Participating in the changes of other distal 
organs, we find it growing cold and blue, or even blackish as the utt.ick 
advances. Flat, flabby, moist and coated with a moderately thick layer 
of grayish material, in the earlier stages, it becomes cleaner, ami apnar- 
enUy smaller later on. When a typhoid condition develops, it grows dry, 
and parched, its color changing to red or brown, and erusta appearing on 
its surface. 

While the appetite may remain unchanged in tho prodromal period, 
complete anorexia characterizes the fully developed att^k. When ques- 
tioned, patients cemplain of a bad taste in the mouth, but voluntary state- 
in«nts regarding its presence are rarely mode. 

It ia quite different with regard to ihirxt. This is oneof themostcon- 
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Htaiit and troublesomo symptoms, as well as one of the earliest and most 
j)orHiHti»ut. The iM)or sufferers crave cold drinks to satisfy their sense of 
internal heat. Fluids are eagerly swallowed only to be immediately re- 
je(!tcMl. Vomiting again intensifies thirst, and a pitiful c/rcw/tw vfttosiis 
may tlius be inaugurated. Even during the period of convalescenee thirst 
may long remain as a troublesome accompaniment of gradual restoration. 
Of rourso the immense drain of water through the copious intestinal flux 
is ac(^()untable for the intense thirst of cholera patients. In profuse hemor- 
rhagt»K, it is well known that excessive thirst forms a characteristic phe- 
nomenon. 

The Abdomen. — At the commencement of an attack many patients 
complain of griping or colicky pains. The abdomen may be quite tender to 
the touch and more or less firmly retracted. Later on the muscles relax and 
a flabby, doughy condition develops. Palpitation then readily reveals the 
pn^siMice of gurgling fluids. Succussion sounds may be loud and distinct 
\Vhen tlio pUient suildenly shifts his position, such noises may be plainly 
hoanl at some distiince from the bed. 

Singultus may occur at any time during the course of the disease, but 
it is most frequontlv observed in collapse, when it may replace vomiting. 
Thougli very troublesome it is an unimportant sign, and denotes merely 
the jnirtioipation of the diaphragm in the violent muscidar contractions 
that acoompiny the disease. 

\\»ry soon after the onsi^t of profuse watery discharges, decided changes 
are witnessoil in connection with 

The Organs of Circulation. — Among the early effects of cholera 
infivtion we often notice violent pilpitation, iiccompanied by anxiety, ft^r, 
and a vacue stMise of distress. 1 his soon gives wav to more positive si^is 
of disturiKHl circulation. With advancing transudation the nearfs action 
gn>ws fivble, the awx Innit is diminished or scarcely perceptible, the 
svstolio sounds may be repkuvil by a faint blowing murmur, and at length 
tlie SiHH>nd sound is no longer hwinl. 

IVrii^inlial friction si>unds liave been described, and accounted for on 
the sup^Hvsition of dryness of the &sk\ This may appear plausible at first 
sight, out the fact tlmt such sounds occur so rarely strongly militates 
against this view. Periainlial dr\nie6s is without doubt a constant aocom- 
ivinimcnt of the exivs^ive inti'stinal transiulation of cholera. But when 
iriction sou nils ari^ plainly heanK they denote pericarditis in cholera as well 
as in auv other disease. 

The area of i^urdiai^ dullness has been repeatodlv found diminished, and 
the infennico drawn then^from xhiit the right side of the heart becomes 
distoUiitHi only quite late in the course of an attack. Indeed Macnamara* 
in hi^ mivst nxvnt publication on cholera.' asserts the aceamnlation of 
bloixl in the right side of the heart to be a ^oet-mortem ocvnunrence. lu 
spite of this statement it ap^x^ars to be moi^ m accordance with analogous 
events in other di:i^xuvs to interpret this phenomenon as dne to an ante- 
monom a^'uto dilatation. rt*$ulting from increased demands upon the work- 
ing foTvv of a nmch-woakeneil dilatable organ. On the other hujti it will 
not Iv disputeil that dilatation oei^urs rather late in the coarse of an 
atta^'k of oho'era. In this ix^nneotion it mar also be stitied that Johnson 
dix>5i not Miovo in a vv^^aiiion of cirvulation hom caurdiac debOirr. as seen 
for oxamp'.o. in exb.aust:on. Aoi\>rdir.g to him the i^ght side of the hairt 

■ Ariivie *• Choloru," ia \}iuiin*5 DictioiiaiT« 
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becomeB fiU«i with blood, and drculatioii genonUly is impeded in eon 
quence o( a dirwt mechanical obstruction of the onward course of the 
blooil. The further view, long advocated by him, tliat the collaiwe of 
cholera as well ae the other symptoms of tliat condition are due to ob- 
atrncted jmlmonary circulation from art«rial spasm excited by the vims of 
diseftGO, he entertuius to this day. For at the recent debate on clioleiu 
before the Koyal Meclicul and Chinirgicai Socit'ty,' the preeidiug officer 
being no other than Dr. Johnson, bo took pninB once more to present an 
array of facts borrowed from experimental pujsiolo^ and a series of argu- 
ments of a more tbeorctico) nature, all of whiob, he b3d, distinctly supiwrted 
his well-known doctrine. 

Tite piiLie. Aa a rule, pari paxsii with the diminution of canliac 
action, pro^essive changea aro noticed in the character of the pulse. At 
first tliere is iucrenecd frequency, amounting to 100 or ViO beats per min- 
ute; later on the pulse mav run down to OU or even 80; still later it goner- 
allv risee again to 140. Si'multaneonsly with its primary acceleration, the 
pulse grows small, feeble, aud soft. After a wluln ra<lml pulsation is re- 
placed by a mere flickering undulntiou. At length oven this ceases, al- 
though death still lingers for minutes or hours, and even the possibility of 
recovery remains. 

Id pronounced collapse, pulsation is no longer felt in the larger vessels 
Euch as the carotids, brachials, and femorals. At times, however, the 
poise though exceedingly feeble may b» felt to the very end. And this may 
occur even in cases rutming a rapid course. On the other hand in a certain 
proportion of " foiulrui/aiU " cases, it disappears early, never to return. 

A remarkable fact In this connection deserves mention here, namelv 
that peripheral pulsation may bo quite imperceptible while the heart still 
throbs so violently as to cause tlie [latient to complain of pr«cwrdial piiu 
and oppression. 

The tliickcning of the blood and arterial 8|Ktsm (Johnson) may explain 
tliis phenomenon. Beanicr ' and Lorraiu ' liave found that sphygmographiu 
tracings taken during collapse show an almost horizontal line witu ocm- 
ttional faint elevations corresponding to the diastole, liormiu also states 
that dicrotism when presi'ut is more marked at night than during the 
day. 

In slow reaction the pulse remains small, perhaps filiform, readily com- 
jireauble and quite frequent. In quick reaction it is much less compres- 
sible and often decidedly boundmg. In the so-called typhoid reac- 
tion, the pulse may be ample, but it remainscompressible, and often shows 
marked dicrotism. It lias little stability, and slight causes produce de- 
cided acceleration, that quickly subsides when the exciting cause ceases to 
be operative. 

Searlfi' on ojtening arteries during the attack saw the blackish blood 
emdeslowly. Dieffenboch' and Magcudiu* found the exposed arteries thin, 
narrow, lax, in places almost collapsed. Wheu cut into, some vessels were 
found empty. Once in the cafie of a moribund patient, Dieftenbach intro- 
duced a catheter from a slit in the axillary artery almost into the heart. 

' Lomlon Lancet, March S8, 1S8S, 

' Besnier. Kecherches aiir la nosographie et le traitment du cholera. These Je 
Paris. 1W7. ' Etudes tie niMecinB cliniigue, etc Paria, 1808. 

' (.Tholem: Its Nature. CauBU and Treatment, etc. London, 1886. 

' Obsvrx'ationa phyHiologiques et chirurgicale.i taites sur lea clioleriqucs. Ber- 
lin, 188S. 

* Iiefons sur le cholera morbus, etc. Paris, 1883. 
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But no Hood flowed from tho inatrumKnt, nor after withdrawaJ was any 
found in ita interior. Little clots have also been Been in the urtortal lumen, 
wliile life was not yet extinct. In sharp contrast with this arterial empti- 
ness wo find venous stagnation occurring iluring the progroBs of tho attack. 
Tho never-absent Uvidity or cyanosis ia m part explainM in this way. Ex- 
treme cyanoaJB is favored by the darkness of the blood and previous plethora. 
In aniemic cholorotic, or cachectic persons this bluish or purplisii hue is 
replaced by a more leaden liridity. 

In conBequenoo of vououb stagnation, as above mentioned, the external 
veins, eBpeciilly those near the heart, eomctimeB rise considerably above 
the level of the skin. The vis a ierijo may be so reduced that no blood, 
or only very little, issnefi from an opened vein, although the vessel may be 
found fully distended with it. 

Owing to the rapid serous depletion the previous plumpness of the body 
quickly disappears. The tissues, in place of being bathed m healthy serous 
fluid, are called upon to give up their own juices. Emaciation is therefore 
speedily developed, and may progress to an extreme degree; as Marey ha« 
terBcly expressed it, choleraics even during life-time become cadavora 
{ks choUrnfues h cadaverisent). 

According to Graefe,' except dnring the agony of death, retinal circu- 
lation Mutinues; but in no other pathological condition is the volume of 
retinal blood found so much reducM. 

The profound blooii-stagnation witnessed in cholera is brought about 
by a combination of causes. It is in large measure duo to the great thick- 
ening and increasing viscidity of the fluid. Oriesinger has pointed out 
that the reduced temperature, especially pronounced m the distal parts of 
the body, ia also a factor to be talten into account in this connection. 

Another potent cause of this stasis is the great reduction of cardiac 
power. And there can be no doubt that in many eases death in the period 
of collapse is the immediate consequence of heart- failure. The nntrition 
of the central organ of circulation must quickly suffer along with that of 
the Itody at large. An added cause of cardiac weakness may be found in 
disturbed inner\'ation, so often seen whore sudden abdominal disease-pro- 
cesses are lit up, and besides all these causes the specific action of ptomamea 
or other poisons belonging to cholera doubtless greatly influences the en- 
tire vaso-motor apparatus. It is in this way that we may admit tho factor 
of vascular simsm so strongly insisted unon by Johnson and his foUoweis. 

The bloiitl is necessarily changed both quantitatively and in its compo- 
sition, by the enormous intestinal hydrorrhagia, A primary aiteratioa 
due to specific infection has been often assumed but never positively dem- 
onstrated. 

As regards the diminution in volume, it is of course proportionate to 
the amount of transudation. In some very severe cases Monueret' was un- 
able to collect from the Iwdy more than eight or ton ounces. 

The specific gravity of choleraic blood-serum has been estimAted vari- • 
ously as lOM (Herrmann), 1044 (Wittstock), and 1057 (Thomson). 
Healthy blood-serum, according to Garrod, has a specific gravtiy of 1038, 

Various microscopical alterations have been from time to time described 
as occurring in the corpuscles. But it does not seem that ol>servers have 
been able to discover any constant and characteristic change. Wo will. 
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therefore, not pxiimine the theoretical statements mlviiiiccd by differeiit 
wrilera to aceonnt for such changes, as they claim to have founa.' 

We may mention here, however, that au increase in the proportion of 
leucocytes to colored corpuscles is tolerably certain; but its pathological 
significance is in every event a mediocre one. 

The thickening of the blood, as already indicated by the figures show- 
ing increased specific gravity, is further shown by the tarry or synipny 
condition of the fluid as it flows from the living body, or as it is founa m 
the tadaver. Coagulation is imperfect, and no serum, or only ven' little, 
IS separatetl from tiie clot. SliaKen Up in contact with air, the dar"k color 
is transformed into a reddish tint Schmidt found that the maximum 
thickness of the blood was reached about iJ6 hours after the first marked 
sjTnptoms of an attack. During the ptTiod of reaction the blood quickly 
imbibes tlie previously lost wat*r — a circumstance that may possibly ac- 
count for the persistence of thirst. 

The large proportion of urea present in choleraic blood also deserves to 
be mentioned. It was noticed by O'Shaugneaay ' as early as 1832. Mar- 
rfutnd,' Scharlau, Garrod,' Schmidt, Hellt'r and others confirmed it by 
subsequent examinations. O'Shaugnesey found as much as one grain of 
urea in an ounce of blood, which is much more than ordinarily occurs in 
Bright's disease. The enormous lose of water of course results also in an 
increased proportion of the other solid conBtitHoiitB of the blood. Thus 
ve And more salt, more phosphates, and more potassium compounds than 
normal. 

The Respiratory Apparatus. — The term cholera asphyxia, as Asi- 
atic cliolera has been frequently called, sufficiently indicates that circulatory 
and respiratory disturbances may come so prominently to the front as to 



push other symptoms relatively mto the background. 

In the milder forms belonging to the asphyxial ty[ie, if U , 
t)C called, there is seen the phenomenon know as air-hunger," aeaociated 



with which there is a sense of heavy oppression. In more viole?it caei'S 
there is intense respiratory agony, with interrupted, exuggerateil, oeceler- 
ated breathing. All the remaining force of the jHitient seems thrown into 
the one great effort to catch his breath. But extreme cholera dyspntea of 
this kind is only rarely seen. On the other hand, it not infrequently hap- 
pens that a patient passes through an entire attack of cholera without 
visible changes in the mechanism of his respiration. From beginning 
to end breathing remains natural. And even in fatal cases, jMitients may 
be for hours in pulseless collapse without any upjiarent interference with 
normal respiration. 

In most instances, however, the thickening of the blood quickly fol- 
lowing upon the copious mtoub transudation, marks the l>eginning of al- 
tered lireathing. which, as just stated, may result in violent dyspntea. The 
fiact that, even in such extreme cases, auscultation revttiUs no local change 
»dequat« to explain llie dyspuoja, taken in conjunction with the furtlier 

■The moRt rM«nt investigatinns coni^rniag the blood alterations of i^bulem 
will be found under Morbid Anatomy. 

■Report on the Chemical Putliolo)^ of the Malii;iiant Cholera; containing' 
HulyaeB of tlie blood. dpjpctionH, etc. London, I6S3. 

* Oeber das Vorkoniinen des HarntolTTt, etc., in Erdmann's Journal fOr |irak- 
tucbe Chetnie. voL xi.. p. «W, 1887. 

*On the Pathological Condition of Uie Dlood in Ctiolern. London Journal of 
Medicine. IWD. 
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circumstance that post-mortem examinations give negative pulmonary evi- 
dence, naturally makes us look elsewhere than in the lungs for an expla- 
nation of cholera-dyspnoea. And indeed it is not a strained assump- 
tion which makes the altered condition of the blood and the weak- 
ened heart responsible for the difficult breathing. The blood is thick and 
viscid, it stagnates in the veins and capillaries, and although there is not 
enough of it to lead to oedema or marked congestion, yet the heart is un- 
able to propel it. Oxidation is necessarily imperfect. Cyanosis of the 
surface thus indicates what may be termed pulmonary cyanosis. In 
other words there is a decided preponderance of venous over arterial blood. 

We conclude, therefore, tliat the dyspnoea of cholera is preeminently 
a cardiac and haeamatic one, and that pufmonary disturbances play a second- 
ary role in its production. 

Attempts have been made to measure the diminution of respiration by 
an examination of the expired air. Although scientific accuracy can hardly 
be claimed for these investigations, the conclusion is nevertheless war- 
ranted that a noticeable diminution of carbonic acid exists in the expired 
air of cholera patients. 

Clauny anct Baruel even went so far as to assert that in the graver cases 
the air was returned from the lungs unchanged. Davy found a reduction 
of two-thirds in the amount of carbonic acid exhaled. Rayer also dis- 
covered a marked lessening in the amount of oxygen absorbed. (Laveran). 

Doyere* made as many as 70 analyses of air, and found the reduction 
proportionate to the gravity of the case. He concluded from his exami- 
nations that the quantity of oxygen consumed and carbonic acid produced 
became progressively less until the end. And further, that a return to 
more normal respiratory conditions marked the advent of reaction. 

The asphyxia of cholera differs, therefore, from ordinary suffocation 
in that the pulmonary condition is one of anaemia rather than congestion, 
and further in the fact tliat in cholera, cardiac disturbances precede for a 
long ]M3riod the pulmonary disorder. 

Again the dyspnoea of cholera at times becomes a veritable orthopnoea. 
Drasche believes that a tonic spasm of the diaphragm may account for this 
symptom, which is generally associated with precordial pain and gre^t anx- 
iety on the part of the imtient. The respiratory rhythm may be changed 
in such a manner that one deep inspiration is followed by a number of short 
expiratory efforts. 

It has been already pointed out that the expired breath of cholera 
l^atients often feels quite cool. The number of respirations varies within 
wide limits. There may be only eight per minute; and again the num- 
ber may exceed 45. 

Uomberg has called special attention to the marked diminution of sensi- 
bility on the part of the respiratory mucous membrane. Accumulated 
secretions, or irritant vapors, excite no reflex cough. The tracheal rattle 
is not heard in death from cholera. 

At the height of the attack, visible respiratory movements of the chest 
may be absent. Auscultation still elicits a faint inspiratory murmur, but 
expiration is noiseless. 

Drasche frequently heard pleural friction sounds, but other observers 
say little or nothing, about their occurrence. 

In the period of reaction, bronchitis and various pulmonary inflamma- 

' C-oniptes Rendus, 1849, and Memolre sur la Respiration, etc., Paris, 1888. 
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tioQs are obscn'ed, in some epidumics forming llio rulo, in otlitTB eonsti- 
tating only exceptions. 

A frequent but by no means constant respiratory disturbance, known 
as the vox cholerica, CAiisistB in a marked alteration of the roicc. At first 
there may be only slight hoarseness. This is followed by more dooidetl 
huskiness, then comes a mere whispering voice, and finally complete apho- 
nia. Tlie change in the patient's voice is not necessarily in correspondeniie 
with hia general condition. Drasche states that he found patients at the 
acme of a rapidly developed attack able to talk plainly. On the other 
liand the first appearance of loose bowels may be immediately followed by 
a changed voice. Indeed in some '* fondromnt" cases complet* aphonia 
appears simultaneously with the initial discnarges. Yet there can bo no 
doubt that the voicemay improve without any amelioration of the patient's 
general condition. 

Dryness of the larynx and vocal chords, or an atonic condition of the 
laryngeal muscles have generally been invoked to explain this singular 
phenomenon. It has been pointed out by Drasche, however, that dis- 
turbed innervation is apt to be the chief factor in the production of the 
vox cholerica. and in the light of modern research this is the proper ex- 
planation of the peculiar phenomenon in question. 

The Temperature. — As soon as the transudation of fluid into the 
intestines leads to disturbed circulation, the peripheral parts of the body 
begin to grow cooler. From the hands, the teet. the ears and nose, th*e 
coolness gradually extends over other jiarta of the body, until at length 
the entire surface may have an almost icy feel. In marked contrast with 
this objective coldness, which has bcBTi often borrowed to designate one 
period of the attack as the algid stage, wc find the subjective seusation 
of beat that so many patients complain of. 

It is a noteworthy fact, however, that although the thermometer 
indicatee a decided falling oS in the bodily heat, nevertheless this is by no 
means commensnrate witn the sensation of coldness communicated to the 
palpating liand of a healthy person. Griesmger accounts for this apparent 
discrepancy on the ground of a reduction iu the loss of surface heat by 
irradiation from the skin, as evidenced by the slow rise of the thermometer. 
Ami he further believes that the clammy feel of the moist skin conveys an 
I'xaigrerated idea of actual coldness. 

This certainly is a very plausible view of the matter, and may be ac- 
cepted as suflieiently explanatory of the phenomenon. The slow rise of 
the thermometer may also explain the difference in the figures given by 
eevenJ authors. It is important, therefore, whenever accuracy is desired 
to allow the instrument to remain in position at least twenty minutes. 

The rapid vacillation of the tenriperature of the body is a peculiarity 
belougii^m a greater degree to cholera than to most other diseasesi. Thus 
it may happen tliat a difference of several degrees, up and down, occurs 
within an nour. Warmth is likewise very unevenly distributed throughout 
the body, one part being quite cold, whereas another still feels decidedly 
warm. 

M'henever the coldness of the body is at all pronounced and uniformly 
digtribated, its degree affords a sign of the gravity of the casc^. Indeed, 
in very mild attacks the body-heat may remum normal throughout. 

The obaeri'ations of Casper, Czermak, Mageudie, Burgi^res, Monneret. 
even Briquet and Miguot, v. Barensprung and other earlier writers are 
untrustworthy as rogajds registrations of tne bodily temperature. 
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r':/.'r*tr-*^V--r-2r.^ - . . . . - .81.5^ 

ijzx xijz \fe..zi. of :Le faar>i- ..... 84.0"* 

Th^f t^rf;|^rit-r«r of :h^ :n':-:L i- rv-^r^lij :'» low to be adlizeti as an 
iri'i^fZ of tJifr yL^-.isfiTix, L*a; of iLt l*>*j. The ssime applies to the nostrils 
an'] ioiiipif:, Thf:T*: fssxxi \^ r.o Co:;:.! that eTapoi;itM>n of moisture from 
th<f«^r jjartjs brii^fr al>ju; e*.iine Lowering of temperamne. It has been 
maintaiue^l by a fex writer* liiat the coldness of the expired air was an 
additional hutVfT at work in tixis direction. Bnt this is qnite improbable. 

Inuring rt:Si4:iion normal or slightly elevated temperatures are observed, 
liapid falling off in the temperature at this period is a grave prognostic 
sign; and rapid elevation of temperature, except when reaction begins, 
is also an unfavorable svmptom. 

In the typhoid state a regular rhvthm is not discoverable, the tempera- 
ture being still subject to sudden fluctuations, from causes tliat ^cape de- 
tection. Just as we find a post-mortem elevation of several degrees, so 
there may occur a decided ante-mortem rise. The latter is found, how- 
ever, only within the Ixjdy. From accurate records of 74 patients, Lo- 
rain' tabulates the following figures: 

Deep rectal temperature. 
Minimum. MAXDinf. 

93.2' F. in 1 case. 1040'' F. in 5 cases 

95. ** 2<iiiM;8. 102.2 " 15 *' 

96.8 ** 10 " 100.4 " 27 «« 

98.6 ♦* 28 *• 98.6 ** 2 " 
100.4 " 11 ** 

The axilla, but nion? cHpocially the extremities, show much greater oscil- 
lations. Magendic reports cjiscs where the hands and feet showed a tem- 
I>erature of only ()4.r) ' '<()" K. Lomin records the following: 

TemfH^raturea in the. mouth.— IV' Y\. 1 case; 80.6% 1 case; 82.4% 
•2 cases: 84.2^' 4 cases; 8(1% (i cases; 87.8° 5 cases; 89.6% Teases; 91.4% 
5 ciis<.»s: 9a. -2% (> cases; !>:».(>% 4 cascsj 96.8% 6 cases; 98.6% 3 cases. 

In healthy reaction blooil and warmth return simultaneously to the 
periphenil ^wrts, and the piinious internal elevation sinks l»ck to the 
normal standanl. 

If rtxKtion is intcrforiHl with, owing to the prest»nce of complications, 
the blovxl may n^turu t\> the dist4d iK»rti<, while their temperature still 
remains lower than it slu>\Ud \\k\ Hut this does not militate against the 
assertion that dinunislunl |H'riphend vMrvuilation is largely responsible for 
the iow iom}vr5Hm\vs of \li«tal |w»rt8 iu the |H*rioil of attack. 

The Integument, TUo \'han>::xvs ^nvurring in Uie color of the skin 
x^i<uru:oa }u\Muineui s\ inptoiu of clu^lera. The disM partsare first seen 

' Kiu%Uvk U%^ uusUs'UHo ^ buK)\M\ l^Mris« l^6ti. 
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to lose their natural line, and invariably the discoloration ia more marked 
tliere than over the trunk. Pallor generally precedes the lividity and ex- 
treme cyanoets of an advancing attack. 'J he reduction in tomperatntu 
just described is accompanied pari passu wit)i deepening cyanosia. In 
the absence of the latter the parte, as a rule, are observea to retain their 
warmth. 

Between the frequency and copiousnosB of the discharges and the cnta- 
neons discoloration a eimilar correspondence does not appear to exist. For 
in some cases a few largo discliarges will fiiul the patient cyanotic to the 
last d^ree, whereas in others, repeated evacuations are followed by only 
slowly increasing blueness. 

In rapidly developed deep cyanosis, intense oppression, dyspncBa, abo- 
lition of reflexce, ana a semi -comatose condition are not infrequently seen. 
Indeed it was for a long time customary to speak of a paralytic, asphyctic, 
or cyanotic stage. 

Beginning cyanosis is first seen alKint the eyes, the finger-nails and 
toes. In thin uitients the turgesceiice of superficial vessels oft«n becomes 
well-marked, litem orrhagic extravnsations into the skin, but more par- 
ticularly into the conjunctiva, liave been observed as a consequence of this 
repletion. 

On account of unequally dlstribated lividity or cvanosis the skin often 
aseumee a marbled appearance. Urasche frequently saw cutis ansenna 
principally over the chest, abdomen and arms. A great variety of liues 
may be seen in different eases, owing to the dlSerencos in healthy com- 

Slexions. ' Cyanosis is not always present in cholera. In fact Ijevy has 
escribed a separate class of cases under the heading of white cholera, 
on account of the jiersistent absence of this symptom. 

Cholera cyanosis differs essentially from tlie similar discoloration of 
other diseases in being associated with more or less marked cutaneous 
changes that have no resemblance to ordinary conditions: whereas the skin 
in the usual diseases accompanied by cyanosis is if anything thickened, 
swelled, or (edematous, the very opposite is seen in cholera. For in this 
disease the integument quickly shrinks and shrivels, losing its turgesconce 
and elasticity. It becomes wrinkled at the finger-tips and in other distal 
pnrt«. A fold pinched up does not readily subside. The eyelid may bo 
pulled in any direction without resuming its natural position, except very 
slowly. A (arch ment- like cutaneous h^ncss may develop. But often, 
instead of being quite dry and hard, the breaking out of a clammy sweat 
leads to persistent moistnese. Nevertheless perspiration is rarely observed 
all over the body. The forehead, ne«k, and hands mav be found bedewed 
with viscid sweat, that collects in largo dro[>s, while the trunk has a dry, 
leathery feel. Cold sweat is always a graver symptom than warm piTspi- 
nttioTi, but a favorable prognosis is not justifietl merely on the strength of 
a change from one to the other. 

It has been noticed tlrnt patients would sink into coUaiise after the 
uppcarance of copious sweating, as if the withdrawal of even tliis small 
amount of fluid had produced a deleterious effect. More jirolwibly, how- 
ever, deeper causes are here at work, and the sweat, though seemingly a 
primary, is in fact a secondarr nuini testation. 

The touch of a moist choleraic skin may very aptly be companxl to 
that of amphibious animals. 

Cholera sweat has an alkaline rejictiou in collapse-. loiter on it again 
Womiea eonr. 
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Cntancona EGnBibility may suffer to siich an extent that einapismg, 
blisters and other irritants produce no visible effect. 

Drasche states that when blistering does occur the patient experii 
no pain tlierofroni. Cauterization singes but does not, according to Gries- 
inger, lead to blistering of the skin. 

When cut into, the skin looks hloodlesa, the severed edges do not gape, 
and the general appearance is that seen in the owlaver. 

That cutaneous and subcutaneous absorption is rarely completely 
abolished has been shown by many experimental trials. Tliat it is al^'ayB 
more or loss impaired is equally certain. 

The loss of cutaneous elasticity, coupled with the shrinking and atrophy 
of the underlying soft parts, results hi such changes of facial espressloa 
that patients are scarcely recognizable. Perhaps the moMt conqiicnouB 
alteration is witnessed in conjiection with the eyes. The lids are not 
moved over the entire surface of the bulb. The latter falls back into the 
bony orbit, and even the cornea nmy become somewhat wrinkled on account 
of loss of intraocular fluid. Often it is seen to he drj', speckled with accu- 
mulating dust, and later it is quite opaque. Seitz lias seen the corne» 
undergo rapid softening, becoming converted into a pappy substance. 
Mummificjition of the sclerotic, especially in its lower segment, is often i 
observable. Extravasations into the conjunctiva, the choroid and screro- 
tic have been frequently noticed. 

The general atrophv and rapid emaciation seen in cholera belongs ia 
like degree to no other disease. The face especially, as already stated, sliow» 
a marked wasting that results iu an expression of countenance not easilvi 
forgotten when once seen. The chief characteristics of this faciea choU' 
erica having been previously described, need not bo here repeated. 

In advanced cases the extremities appear to consist solely of bone and 
wrinkled ekin. 

When pathological accumulation of fluid distends the skin or fills the 
cavities of the body, a speedy absorption is inangurated with the onset of 
cholera. Barlow has narrated the case of a man suffering from dropsy, who 
passed large quantities of watery fluid, and though he became livid and 
clammy, made a good recovery. But "when he began to recover from 
cholera his appearance was almost hidicrous. from the manner in which 
the iutegmcnt hnng loosely about him, " Similar instances have been also 
described by other writers. 

The Urinary Organs. — The kidneys secrete only roaringly shortly 
after the first onset of the disease, the urine having a liigh degree of con- 
centration. Soon only a few drops at a time are jiassed, and a little X&iex 
entire suppreasion supervenes. But iu some cases the last-named symt>- 
torn is absent. Patients have stated that urine flowed from them along 
with the rice-water discharges, and their statements have been verified by 
competent obsorvers. 

But the complete suppression of urine in other cases is equally certain. 
Now the structural altenition of the kidneys at the early period when sup- 
prcMsion first occurs, is quite inadequate to explain this remarkable mani- 
lestation. 

In acute and chronic nephritis the actual histological damage is much 
greater, and yet some urine Is often secreted until tlie very last. But in 
cholera the early ajipearance of albumen makes it quite probable that cir- 
culatory disturbances cause the svmptom in question. Recent renal experi- 
mentation has clearly shown tliat diminished arterial tension may lead 
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Ut albaminiiria. Venoiia Btasis may have and doea have a like effect. 
Botli factors are present in cholera, and it is reaeonable to Buppoee that 
albuminuria and suppression of urine precede tlie moro deep-aeated patho- 
l<^;ical changes that choleraic kidnejs undoubtedly iindergo. 

It is very creditable to Griiseiuger, and L. Meyer to have pointed out 
the poBsibility of explaining the symptoms under discuasion in this me- 
chanical way, long before positivo experimental evidence was obtained or 
obtainable. ' 

Cholera patients often complain of a desire to mictaratc without the 
ability to pass water. Under those circumstances it may be found expedient 
to introduce a catheter. Generally, however, little or no uriiio will flow 
from it. Nor is it always an easy matter to introduce the catheter, on 
ncoount of the violent urethral epasm provoked by attempts to pass the 
instrument into the bladder. Anuria may pi-rsist for hours and days. In 
some cases it has been observed to last over a wrek. The reappearance of 
urine witnessed in reiiction may ouee more give way to suppression, as 
the patient passes into a tyiihoid state. 

Anuria sliould not be confounded with absence of desire for micturi- 
tion. The catheter will decide the question as to which condition prevails. 

In in cases carefully wateheti by Lorain, urinary secretion was resumed 
between the second and eighth days of the disease. The following table 
indicates the 

Amoant of Urine painted and the Day of Rcmmptioa. 



IS . 



. 0.7 
. 1.8 



) o'f the early stage of an attack of cholera is rich in salts, it 
deposits urates, and, as already said, may contain albumen. "" " ' 



The nri 

The first 
, after suppression lias existed for one or several days, has a muddy 
vellow or brown color. Its specific gravity very rarely exceeds 1010, and 
Is often as low us lUUti. It is more or less albuminous. In exceptional 
instances albumen may be missed. Urea and sodium chloride are found 
in considerably redueen proportions. Occasionally the latter is entirely 
wanting. 

In addition such urine may deposit crj'stals of uric acid, casts, various 
epithelia, leucocytes, red blood -cor pnscles, and oxalate of lime. Sugtu-, 
bile-pigmenta, hippuric acid and indican may be discovered, but only in 
email quantities. Parkes believes that vesical and renal (?) catarrhs in- 
variably accompany or follow an attack of cholera. 

The jilbfiminuria of Cholera has been studied bv many observers, 
llerniann. Simon and other earlier writeirs did not full te mention it. 



' Compare also the researches of Straus, dotaileii uniler MorbiJ Anatomy, 
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Ill 1849 itfl imporlancc was pointed out by Levy, Gemlrin, Rostan, nnd 
Martin-Solon. In Germany, Heller, von Oettingor. Oppolzer iinil Vogel 
drew early attention to it. Since tlieu it has occnpied tne attention more 
partieniarly of Legroux, Gubler, Jaccoud, Lorain, Buhl, ■\'irchow, Gfiter- 
bock, Lebert, Dmsche, Klebe, Thomson, Parkes, Orieainger and Luveran. 

ITie milder form of temporary albuminuria, chiefly caused by (lirtnrb- 
ances of circulation, may be followed by more permanent and graver affec- 
tions, involving structural changes of the kidneys. Nevertheleas even the 
latter have scarcely ever been known to lead to chronic Bright's disease. 
Of course it should not bo foreotton that the very cases where such an 
event might have occurred belong to that category in wliich recovery is 
an exceptional matter. It follows from what lias here been describeil that 
the condition of the urinary organs may furnish important evidence with 
regHjd tfl prognosis. An early resumption of secretion, with progressivo 
diminution of albumen and steady increase of the amount of uriue voided, 
is a very favorable sign. 

On the other liand, mncb albumen and the recurrence of complet« sup- 
pression are to be regarded as ominous symptoms. 

Olyconuria haa been repeatedly observed, but it Bcems to be a merely 
temporary phenomenon belonging to the stage of reaction. I'arkes found 
sugar in moderate amounts on the first and second days of reaction. 
Gubler ' claims to have discovered glycosuria in very many iuslancea. Ha 
also believes this sign to be auite characteristic of those cases in which 
cholera is more slowly developed tJian ordinarily. On the whole, however, 
the inference is warranted timt glycosuria has no special sigiiificancc, cither 
as a prc^ostic sign or otherwise. 

Pohiitria, which generally cOtnea on after or aliout the fourth day of 
reaction, has a physiological rather than pathological or clinical interest. 
Still it marks the rei'stublishment of absorptive, assimilative and secretory 
power, and is most frequently scon in cases of complete and rapid reac- 
tion. 

That the polyuria is not merely the result of drinking much water 
ap])eara from \\w fact tluit the solids are excreted in larger amount than 
might lie supjwsed. Tims Buld ascertained that, while the qiuintity of 
urea passed with the concentrated uriue of the first 34 hours of reaction 
rarely rose above one drachm, the amount excretwl during iwlyuria might 
rise above two ounccsL A corresjjonding augmentation was found in the 
amounts of the other solid constitutents. Guterbock and Lorain report 
similar obsen-ations. 

The General Secretions. — Apart from the urine, the other excre- 
tions and BOLTctions of the body show more or Ices constant changes both 
as regards quantity and quality. 

The secretion of cold, viscitl sweat has already been mentioned. Chemi- 
cal examination has elicited the fact that it contains urea. 

Doyere and Poirson state that they discovered grape-sugar in the per- 
spiration of cholera patients during the period of attack. Burffuiercs 
claims that the reaction is alkaline throughout the attack, and that the 
acidity is only restored with beginning reaction. 

The buccal and mlifartf nerrdioas are diminished to a much greaU»r ex- 
tent than the cutaneous secretions. The tongue and moutli may thecoma 
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quite dry in conaoquence. A pappy coating is Bonietinies seeu on the 
mucous Burfaces of tho oral cavity. 

Fnia says that choleraic saliva contaiua a largo proportion of chloride 
of ammonium. And he is inclined to regard this as characteristic of 
cholera. At times it may have a sour reaction; as a rule it remains alka- 
line. 

Bile continues to be found, though in reduced amount, throughout the 
whole attack. 

The lachrymal secretion Buffers considerably. It may become entirely 
suppresBcd. Tlie changes resulting therefrom to the cornea and conjunc- 
tiva have already been described, 

A coating of viscid material forming a tliiu film or a deeper layer of 
mucoid appearance, is seen in some instances. 

The normal exudation moisture u pou serous membranes, the formation 
of cerebro-spinal fluid, the generation of parenchymatous juices are all 
seriously impaired. 

As regards the formation of milk in puelperal women, while not abol- 
ished it is quickly reduced to a minimum. Drasche found the milk thick, 
of marked alkaline reaction, with an almost complete absence of chlorides 
and oatiein, and a diminution of sugar, albumen and other ingredients. 

The Organs of Generation. — Uterine bleeding and utero-vaginal 
hemorrhages are often seen during an attack of cholera. A renuu-kable 
fixture of their occurrence is found in the fact that tht'y may arise after 
the menopause. 

If a menstruating woman IB attacked, the flow may be abruptly checked, 
but it usually roupjieurs with the advancing disease. The hemorrhage is 
sometimes quite profuse, thus a<lding one more jrotent factor to the many 
causes of eshnustion and collapse already present. In the later stages of 
cholera, metritis with diphtheritic ulceration is no unusual event, and 
justifies a bad [irognosis. The ovaries become the scat of hemorrhi^ 
(which generally takes [ilace into the (Jiralian follicles) in a certain pro- 
portion of cases. 

Concerning the male orains, nothing requiring special notice is known 
to occur. The urethra is dry and maybe the seat of smarting sensations. 

The Nervous Sjrstem. — During an attack of cholera, marked sj-mp- 
toms occur in connection with the central nervous system. But it is note- 
worthy tliat the primary impression of choleraic infection is much milder 
than in cases of enteric fever. The remarkable views of Cliapman, attrib- 
uting the entire disease to primary nervous impressions, are noticed 
elsewhere. 

The early neurotic manifestations of an attack of cholera are of a purely 
functional cliaracter. It is quite late in the course of the malady that 
actual structural alterations begin to appear. In fact even in the typhoid 
stttge, meningitis and encephalitis arc esceptional occurrences. 

The repletion of cranial blood-vessels, oMema, the accumulation of urea 
in the substance of the brain, and similar processes, no doubt are respoosiblo 
in some degree for what is seen during the life-time of the patient. Never- 
theless the entire subject is still involved in uncertainty, and there is 
room for more accurate investigation. The r6le playeil by j>tomaineB and 
their poisonous effects upon the nerve centers also require further eluci- 
dation. 

In the beginning of an attack the patient frequently complains of 
general makise. Tinnitus aurium, vertigo, a vague sense of anxiety may 
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then come on, especially with the appearance of the first cvaeuatione. 
Then weakness, & changed expression of countenance, and groac rostless- 
nesB follow. 

Intelligence may remain clear, but there is marked apathy amoanttng 
to utter indifference to all things in the graver cases. In the milder ones 
the patients may indeed seem apathetic, but they are nevertheleas acutely 
attentive to their own condition as well aa to'eveTjthing that ia going 
on about them. 

Slight Bomnolence, torpor, Bome confusion of ideas, hardness of hearing, 
much diminished cutaneous sensibility, amblyopia, then deepening somno- 
lence, followed by coma, are among the most frequent effects of cholera upon 
the nervous system. If somnolency makes wav for renewed intelligent 
activity, a favorable turn in al! other respects w the rule, and recovery 
is soon ushered in. 

Cholera patients generally complain but little. Griesinger remarks 
that the first impression a cholera-ward makes upon the visitor is one of 
Bur^se at the reigning quietude. 

There are cases, however, and tliey always belong to the class of graver 
ones, where patients are loud in their complaints and lamentetions. They 
fee! dizzy, are oppressed, there is pnecordial pain, they constantly crave 
cold drinks and Buffer from internal heat, they shift their position in bed 
to the best of their reduced ability, they cry and weep, sometimes scream- 
ing or moaning from the torture of incessant cramps. 

In ordinary attacks of cholera, active delirium is not seen. Orunkardg 
and very aged persons may mumble and mutter in low delirium. In 
violent reaction and in the tj-phoid sti^, moderate delirium, or stupor, 
headache and sleeplessness are more or fejs common. 

As a general rule all spinal reflexes are abolished in cholera collapse. 
Sprinkled with cold water such patients make no response: tickling of the 
throat is not followed by gagging or vomiting; irritant vapors provoke no 
cough. The sphincters no longer act. \Vhat urine is secreted accu- 
mu&tes in the bladder, injections are returned from the bowels, vomiting 
ceases, tho voice has died away. 

In thiB connection there may be mentioned the obsen-ations of Dr. A. 
Josias,' who during the recent outbreak in Paris had occasion to observe 
about 30 cases of typical cholera. From a clinical study of these cases ho 
concludes tluit the tendon reflexes arc more or less exi^erated at the be- 
ginning and during the activity of an attack. In convalescence and after 
recovery, on the other hand, they are normal or oven diminished. In 
graver cases of rapid development exaggerated tendon reflexes appear to 
occur constantly. AVhen the disease is developed more slowly this is a 
frequent but not constant phenomenon. In mild cases the reflexes remain 
normal. 

The occurrence of mvgcular crmnps, which has given the disease the 
title of spasmoilic cholera, remains to be considered. In true cholera 
more or less violent spasms of singlo muscles and whole groups of muscles 
are rarely absent. It is singular to observe, however, how variable the 
extent and intensity of this symptom may be in different epidemics. 

The clianicter of the contractions is always tliat of tonic spasm, and 
the pain occasioned thereby differs greatly in different individuals. 

Speaking broadly, it is certain tliat robust and previously healthy 
persons suffer more than the weakly or decrepit. Tins fact was already 

' Du rf flexc tcndineux dana le cholera. Le Progi'es Medical, December 81, 1884. 
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noticeii in India many years ago, where Searle found the stronger Europeaiia 
much more frequently attacked by spasms than the more or leas degen- 
erate natives. Searle's observations have been confirmed by Macnamara 
and other later writers. Macnamara says in this connection: "Among 
the weak and poverty-stricken people of Lower Bengal, the contractility 
of their muscular fibers is at so low a standard that they frequently escape 
the cramps from which their more lusty up-country brethren, or Eu- 
ropeans, suffer so fearfully." 

Although almoet ail tne muscles of the body, inelnding even some of 
the involuntary ones, may be affected, it is commonly only the extremities 
that develop marked cramps. Moreover the flexors appear to be oftener 
attacked than the extensors. ITsiially after the first few copious evac- 
uations, and when the pulse is be^nning to fail, these cramns make their 
appearance. The calves suffer first; then the fingers anu toes become 
bent and rigid; next the chest, neck and abdomen, and at length the biick 
is implicated. Visible lumps of great liardnesa may mark the position of 
the larger superficial muscles. The facial muscles and those of the jaw 
escape m the vast majority of cases. Yet Bouillaud saw a dislocation of 
the inferior maxilla in consequence of choleraic apusm. The exciting 
cause of the tonic spasms of choleraics is obscnre. The absence of other 
signs of spinal disturbance, the negative post-mortem evidence, and the 
further circumstance that the symptom is not a constant one, militate 
gainst the view which attributes their appearance to a direct toxic irri- 
tation of the spinal cord by the cholera poison. Frey and others aseert 
that the spasms originate in reflex irrttaton starting in the gastro- intestinal 
mucous membnine. This explanation receives some snpport from the 
well-known fact that convulsions may be due to such causes, especially in 
children. 

It has also been claimed that the imperfect and unhealthy blood-supply 
of the nen"e-center8 produces these contractions. 

Griesinger, Potain and others believe that local muscular aiiffimia is 
accountable for the distressing phenomenon, and adduce much evidence 
in support of this view. What little blood is roi'eived by the muscles is 
physically and chemically so much altered as to furnish irritation rather 
than nourishment for these organs. 

1q summing up the debatable question under consideration, Still^ 
remarks that " probably all of these factors are associated causes in pro- 
ducing the spasmodic phenomena of cholera. It is well worthy of notice 
however, that spasms, which are so frequent in all infantile iliscases, and 
eepeciallv in those affecting the stomach and bowels, rarely attack chil- 
dren suffering from cholera. This would seem to prove that the spasms 
in question are not reflex, but either central and spinal or else muscular 
— an inference which is strenjgthened by their being tonic and not clonic." 

It does not seem probable or even possible that alt these causes are 
operative at the same time in the same case. An inference wliieh seems 
warranted by the evidence now at our command is tliat different causes 
may be at work in different cases. In the opinion of the writer, (iriesin- 
gers explanation is a more plausible one than any of the others. The 
altered muscular metabolism is ctearly shown by the loss of water de- 
scribed by Middeldorpff, the increitsed proportion of urea pointed ont by 
Buhl, and the excess in creatine noticed by iloppe. The convulsions at 
timm observed in the typhoid stute are unemic, and not characteristio 
of cholera. 
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CHAPTER XXIX. 

THE COURSE, DURATION AND MORTALITY OF CHOLERA. 

The course of cholera has been amply illustrated in the foregoing, so 
that it seems scarcely necessary to again consider it here. But it will 
be interesting and instructive to examine some statistical evidence, more 
particularly as regards the mortality of the disease. This will further 
elucidate the course and duration oi the disease, and thus justify the title 
placed at the head of the chapter. 

As lias been previously pointed out, the death-rate from cholera is a 
very variable one. Not only do different epidemics show variations that 
are found equally extreme in no other disease, but the same epidemic has 
a mortality-rate that is constantly clianging. One fact, however, has been 
universally observed, namely, that the early history of an epidemic is asso- 
ciated with the largest number of victims, and that there is a tendency to 
gradual mitigation even while the disease may continue to spread* The 
wide territorial extent of an epidemic is not necessarily coupled with a high 
degree of mortality. If anything, the death-rate diminishes, so that places 
reached late may suffer but little, as if the virulence of the infecting agent 
liad become exhausted in traveling long distances. For this reason we 
should have less dread of the disease m our own country than may be 
reasonably felt abroad. And if the partially exhausted poison reaciiing 
our shores is not called back to renewed life and malignant potency by 
finding favorable conditions for further development in the accumulated 
dirt and refuse of large cities, then we may forever hope to escape the 
horrors and panic of a largely fatal epidemic. The recent Parisian out- 
break (1884) affords a good illustration of the peculiarity just mentioned. 

Cholera after ravaging Southern France, Italy, and Spain, at length 
appeared in the French capital. But being already rather exhausted with 
its long travels, and meeting with little encouragement in the way of dirt, 
water-contamination and other unhygienic conditions, it was quickly sup- 
l)ressed. 

Some early epidemics are reported to have killed only 5 per cent, of 
those attacked. This seems highly improbable. On the other h&nd, sev- 
eral more recent outbreaks are positively known to have liad a death-rate 
varying between 70 and 90 per cent. A broad average shows a mortality 
not far either way from 50 per cent. 

The death-rate is evidently influenced in some measure by the geograph- 
ical situation of a place, increasing as we approach the equator, and 
diminishing in proportion as we recede from it. 

Local causes have a marked bearing on the death-rate. The Quality 
of the soil on which houses are built, the drainage, the hygienic conaitions 
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enrroiinding the patienta, are all inflnential in causing a liigh or low 
mortality. 

There appears to be no constant difference in the death rate of general 
hospitals ae compared with private residences. It sliuiild be remembered 
that the "general hospital" cases arfl recruited from the poorer classes of 
society, and further that on admission the disease has already made more 
or less headway. There is no doubt that, general hospitals show a higher 
death-rate than cholera hospitals. When the disease spreads from a 
cholera ward to the general wards a high mortality is inevitable. Thus in 
the epidemic of 1854 Haller found in the Vienna General Hospital a death- 
j^te from cholera of 52 per cent, in the cholera wards, whereas the mor- 
tality from the same disease in the general wards rose to 74 per cent., and 
the same experience was had in the great epidemic of the following year. 

Leubnsctier reports a death-rato of 52.5 per cent, in the cholera hos- 
pital of Berlin, at a time (1850) when the general city mortality was 60 
per c^nt. A well-managed cholera hospital h, therefore, calcuUted to 
save lives that would ordinarily be sacrificed. 

We have just seen that the average run of hospital caws is apt to be 
more severe than in private practice. But there are compensating circum- 
stances that should not bo lost sight of. It is evident that immediate medical 
interference may in some cases at least, avert the impending fatal issue. 
Now even with the most intelligent assistance of trained nurses, the 
general practitioner is clearly placed at a disadvantage, when compared 
with his hospital confrere, who is ever ready to obey on the instant, the 
urgent summons of his patients. 

In studying the records of mortality statistica, the fact must not bo lost 
sight of tliat they will vary in accordance with the prevalent medical 
belief of a country. If during an epidemic the majority of physicians 
report hH cases of diarrhosa as belonging to the category of Asiatic cholera, 
there will naturally be very many recoveries, and a corresponding decrease 
in the death-rate results tnerefrom. If, on the other hand, only the fully 
pronounced cases are allowed to b« cholera, the opposite will take place; 
I.e.. there will seem to be a very high death-rate. 

Dn»che has made the practical euggeation that the appearance of rioe- 
vater dejections be taken as an index of the presence of true cholera. 
While this may not be pathologically correct, it will nevertheless insure 
uniformity of reports, and thus enable us to prepare trustworthy statistics. 

The A'aluabic monograph of the above writer contains a series of in- 
structive tables that anfoni a better illustration of the various factors 
influencing mortahty than lengthy descriptions can hope to convey. Sev- 
eral of these tables are here reproduced: 
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Mortality at Copenhagen in 1853 (Hflbertz). 



0-8 71.8 per cent. 

3-16 52.1^ 

15-30 45.4 

80-50 62.1 

50-60 76.2 

Over 60 86.0 






<< 



It is unnecessary to make any comment upon the significance of these 
figures. 

If we turn now to London and examine the official returns of the 
epidemic of 1854, we will have to read the same lesson: 

Mortality at London in 1854 (Official Returns.) 

AOB. 

15-25 849 per cent. 

25-35 35.4 

35-45 43.4 

45-55 50.1 

55-65 58.2 

65-75 71.4 

75-85 78.3 
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The following table will be found instructive, being based on 1,630 
personal observations with careful records made by Drasche in Vienna in 
the years of 1854 and 1855: 

Mortality at the Vienna General Hospital in 1854 and 1855. 



Malkb. 



Age. 



1-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-89 



Died. 



18 
67 
81 
61 
48 
66 
42 



Re- 
cov'd. 



9 

145 
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62 

42 

18 

5 



3 i 

(J) B 
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32 
43 
50 
53 
79 
89 



« o ^ 
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31 
68 
57 
50 
47 
21 
11 



Females. 



Died. 



10 
56 
152 
90 
50 
64 
28 



Re- 
cord. 



4 
64 
175 
66 
33 
12 

3 



I 






71 
47 
47 
58 
60 
84 
90 



I I 



29 
53 
58 
42 
40 
16 
10 



The following tables will be found of still greater interest, as presenting 
an accurate statement of the mortality from cholera and various factors 
influencing the same, in the United States, during the epidemic of 1873. 
They are taken from Dr. McClellan's report. * 

It is clearly seen from a study of these tables, and, indeed, of all re- 
liable mortality statistics, that the death-rate advances quite steadily with 
the increasing age of the patients. In Drasche's Vienna Hospital table, 
an apparently excessive mortality is recorded for the ages from one to 
twelve years. This is due to the fact that the death-rate of very young 
children is an extremely high one, and having been included in his com- 
putation has resulted in an average that is seemingly above the usual one. 



1 Wasliington, 1875. pp. 34, 35. 
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1 These different tablpB fairly represent the average mortality, and the 
death rate as influenced more particularly by'the age of patients. With 
regard to infantile mortality they are not accurate. A large experience of 
many epidemics has diown tlrnt up to and below one year of ace, the 
death-rate is frightfully high— generally above 93 per cent, and often 
reaching 98 per cent. 

In old ago the death-rate is likett-ise very high, but less exceBsively 
BO than in early mfancy. 

Ah a matter of course wrak, debauched and cachectic individuals of 
middle Ufo contribute a far larger proportion of deaths than the strong 
and robust. 

Griesjnger calculates that in larpe citlos about half the numlwr of deaths 
are obeerved in those at the time or recently sick aud ailing. On the other 
hand. Dr. (Jairdner mentions tliat the post-mortem examiuatiouB of chol- 
eraics in Edinburgh showed very little disease in the bodies of those who 
died there. 

The lower classes, for easilv understood reasons, sliow a higher rate of 
mortnlity than the well-to-do "and wealthy. 

O'cupation plays a r6le in the production of mortality only in so far 
as <lebilitating work or unhealthful fiurroundings may ^-itiate coustitutionat 
vicor. Thus Goodeve founil in India that the prii-ates and non-commission- 
ed officers of regiments suffered more than the officers. He says further 
that fatigue, want, grief, fright, liave doubtless some degree ofinfluence, 
though it would be difficult to estimate how much. Of these he considers 
L fatigue the most injurious. 
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A stady of the general mortality of cholera Is made additionally inter- 
esting by keeping in view the death-rate of the various periods of tiie 
disease. It is singular how scanty are reliable statisticai records elacidatiog 
these points. 

StatUtict of Sex, Social Condition and Re»ultt of the United Statet Epidemic 
of 1873. 
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A table baaed on 805 cases under the personal observation of Drasche 
■was published by him in 1866, and is here rcproduc^; 

Death'rate at Different Periods of an Attack. 
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From an examination of this table it appears timt duath occurred in 
36,2 ptir cent, of hII cases during the period of active diBcharges; death 
took place in the t^hoid condition in 18.C per cent, of the caSes. Re- 
coveries after reaction amounted to 35.9 per cent, and after the develop- 
ment of tjphoid symptoms to only 9.1 per cent. 

The high mortohty of cholera- typhoid is likewise apparent from the 
iienres of Pfenfer, who places the death-rate at 59 per cent. ; Leubnscher 
who records 67 per cent., and of LdbBtorfif who saw 71 per cent. die. 

The time of death is well shown by examining the mortality of the 
first Pariaian epidemic. 4,907 fiital cases were reported. Of this number 
there died after the disease became estabhshed: 



□ from 1 to G hours. 



a the 6lh (Jay. 



36 " " 10th '■ 
111 between 10 liDil 14 days. 
19 in the tliini week. 



4 



According to English reports the average duration of an attack may 
be put down as 6 days. In fatal cases the average was found to he (London 
l!:'54) 2.68, In cases ending in recovery the average duration of the disease 
was ascertained to be9.06 t^ys. This illustrates a common prognostic ex- 
perience, namely that the longer the fatal issue can be held in abeyanoo^ 
tlie better are tnc patient's chances of ultimate recovery. 
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CHAPTER XXX. 

THE COMPLICATIONS AND SEQUELAE OF CHOLERA. 

An attack of cholera occurring in a previously healthy person is ordi- 
narily so quickly decided that there is little time for the development of 
complications. In the stage of reaction, however, the march of events is 
comparatively slow, although we have already seen that in scarcely any 
other disease do we find such marvelous changes from an apparently hope- 
less condition to one of safety and relative well-being. On the other hand 
the profound circulatory disturbances of cholera may eventuate in numer- 
ous local congestions and inflammations, that cannot be discussed seria- 
tim. For this reason only those conditions will receive attention that 
are known to be of more common occurrence, whereas the rarer forms of 
sequelae will be merely mentioned in passing. The condition of the patient 
at the time of the attack must necessarily influence to some extent the 
course of the disease. It is especially during or at the beginning of con- 
valescence that a number of disturbances are apt to arise which require 
to be separately considered. 

In the first place we may speak of 

Relapses. — There can be no doubt that reaction may have been fairly 
established when, from some cause generally escaping detection, a return 
of vomiting, purging, with cyanosis and collapse, takes place. This is by 
no means a common event, but when it happens death from coma is a 
rule that atlmits of scarcely any exceptions. Temporary derangement of 
the digestive organs, following some slight error m diet, does not come 
under the head of actual relapse of the disease itself, although it may 
sometimes simulate such a condition. 

Exanthemata. — During the attack proper cutaneous eruptions are 
scarcely ever seen. But in the period of reaction and especially as conva- 
lescence seems to gain the upper hand, they are of frequent occurrence. In 
some epidemics they appear m almost every case; in others they are of tener 
missed than seen. These eruptions comprise about all the known varieties 
of acute exanthemata. Accordingly we find ervthema, roseola, urticaria 
the various vesicular and papular eruptions. Even pustules resembling 
variola, and erysipelatous inflammations may be developed. At times 
the cholera rash may closely resemble tliat of measles, or scarlatina, while 
at others there appejirs a marked tendency to the development of f urun- 
culosis and deep ulcerations. Sometimes only a few scattered boils make 
their appearance. 

I^he appeamnce of the various simple eruptions is not heralded by. 
morbid manifestations of any kind. A catarrhal hypera?mia of the con- 
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i'unctiva, throat, or tonsils is in no way peculiar to, and does not regu- 
irly precede tlie cutaneous symptoms. 

It is in the second week ot the disease, several daj-s &ftL>r tho urine liaa 
again begun to flow, that these exanthemata are most frequently observed. 
A more or less pronounced general reiiness of the skin often precedes the 
distinctly loculizud eruptionii. Occasionally this diSuse redness is accom- 
panied by considerable swelling, in which case the [Mitieiit mav appear to 
fce suffering from erysipelas. But in a few hours, or after a day or two, 
tlie redness and swelling vanish, leaving only larger or smaller islands of 
a bright red appearance scattered over various parts of the body. 

In other cases the sequence of events is a different one. Small red 
apots &rst appear on the hands or feet. They may grow iu size, and then 
other patches break out upon the neck and trunk. 

Even when the exanthema is indistinguishable from urticaria, itching, 
burning and other disagreeable Bcnsations are rarely mentioned by the 
patieDts. Desquamation occurs as in the eruptions of acute exanthematoua 
oiseases. 

The maculsa fade away after two or five days, and branny scales are 
alied. In a week the ekui has regained its normal appearance. When 
papules or vesicles have existed, crusfs may form after sis or eight days. 
These, of course, are more slowly shod. t)r, what is rare, the skin may 
peel away in larce shreds, after an efflorescence resembling scarlatina. 

Sometimes the skin shows scattered pigmentations for a longer period 
aa an index of former eruptions. 

Of course the occurrence of boils essentially modifies the usual march 
of events. But it is not necessary to dwell on this complication, which is 
in no way peculiar to cholera. The post-mortem examination of bodies 
that showed various efflorescences at the time of death demonstrates the 
fact that the usual reddish eruption of cholera is due merely to hypera^mia 
of the superficial vessels, with moderate serous exudation. Much more - 
serious lesions of course characterize the ulcerative processes. 

The variable frequencv with which the cholera-exanthem appears in 
different epidemics, is well shown by a table prepared by Dr&sche, giving 
the results of numerous observations by careful men. 
Freqaeficy of the Cholera Exanlhem. — According to 

Bailer it occurred m 1. per cent of all o 

Wlnge \.!i 

Horbye *■ •■ 2.0 

Harten" " ■■ 2.2 '• " ■■ '- 

MQUer 2.5 " 

Lebert .' ■■ a.l " ' 

Von. Hfinigsberg " 8.3 " " " '* 

BcinhortandLeubuschpr . . , . 66. " " " " 

Joseph .... .... 11..^ ' ■' 

Meyer .... .... 48.3 " ■■ " ■■ 

As regards the clinical siipificancc of the appearance of a cutaneons 
emption, the opinions of various authors differ to such an extent that it 
is impossible from the evidence before us to decide its exact meaning. 
NoTorthelesB most of the later writers agree in regarding it as a favoruble 
prognostic sign. 

Indeed, Gnesiiiger is inclined to attribute considerable imiwrtance to 
it For, in his experience, death is rarely seen after a well-marl^ed cholera 
eflloreBOeQco. And a decided improvement of the patient's general con- 
dition ia often noticed simultaneously with tho breaking out of red spota 
over !u8 bodv. 
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Profuse Perspiration. — Attention has already been called to the 
localized breaking out of cold clammy sweat during the period of attack. 
In reaction and convalescence profuse perspiration is quite frequent. It 
is more uniformly distributed over the body than before, and may work 
beneficially by carrying off considerable quantities of urea. Acting as a 
vicarious function, it may relieve the kidneys and should be encouraged. 
It is noticeable too that the sweat may be warm and grateful to the pa- 
tient. Many times it has been found quite odorous. The abundant 
presence of urea in this perspiration may become manifest by a well- 
marked deposition of fine whitish scales upon the surface of the integu- 
ment. 

Diphtheritic and other Inflammations. — Inflammation leading to 
the formation of false membranes, superficial necrosis, or even deep ulcer- 
ation is a not uncommon complication or sequel of an attack of cholera. 

\^ariou8 parts of the body may become the seat of morbid changes 
belonging to the class of diphtheritic inflammations. 

The upper air-passages suffer most in point of severity and frequency. 
But the bronchi, tlie sumach and bowels, the bladder and female gener- 
ative organs may all be attacked. 

Even upon the skin diphtheritic exudation has been observed. It is 
unnecessary to give a detailed account of the symptomatology of these affec- 
tions as modified by the previous attack of cholera which the patient has 
suffered. 

Suflice it to say that it not infrequently happens that life is destroyed 
by the severity and extent of the diphtheritic inflammation. 

Croupous inflammations are much less frequent than those of a diph- 
theritic kind. Croupous pneumonia may sometimes occur, but generally 
the pulmonary inflammations are catarrhal and hypostatic. Peritonitis 
has been observed, but it is quite rare. The symptoms of these secondary 
processes are naturally not as characteristic and clearly defined as when 
the same lesions occur as primary diseases. And as the kidneys are, as a 
rule, more or less damaged, various degrees of uraemic disturbance may 
be superadded to further obscure the localized diagnosis of sequelse of 
this class. There is rarely a sudden invasion of new disease. The rule 
is tliat all these secondary processes arise in an insidious manner. They 
are for this reason not infrequently overlooked. 

Ocular Troubles. — Conjunctival injection has already been considered 
as a symptom of the period of attack. l)uriiig the later stages of the dis- 
ease it may persist as a troublesome complication or even lead to more 
serious inflammatory processes. 

Ulceration of the cornea is often observed. It may be limited to one 
eye, but in numerous instances both eyes are affected. The ulcers may 
be small, superficial and multiple, or deepiT single ulcers arise, that may 
lead to ])erforation. 

Dr. Goodeve says that corneal disintegration occurs most frequently 
among the natives of India, but it may be seen in Euroi)eans also. An 
asthenic state of the system is necessary to its production. The lower seg- 
ment generally suffers first, which is probably due to the fact tliat during 
complete collapse the lower lid falls away from the iipper one, causing 
desiccation of the exposed cornea. This segment then nret becomes hazy; 
in a day or so the surface epithelium is shed, leaving an abrasion. Then 
there occurs, loss of substance in the deeper layers, resulting in a distinctly 
visible groove. 1'he other eye may now, if not already affected, undergo 
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the same changes. " In twenty-four hours more the groove in tlio first 
eye ma^ huve Soubleil its eize. Examined with a lens, the surface of the 
groove IB of a dirty ash color, and opaque, having indeed all the character 
of a minute slough. The ulcer may spread and peueti-ato the entire thick- 
iiesB of the cornea, and extend at ite margins, but in the majority of casea 
the patient dies before such extensive destruction occurs," 

When the patient recovers, the eyes rarely show jiermanent serious dis- 
figurement, in spite of tho threateuing aspect of atfairs during the progress 
of reaction. According to the author cited: " There is first arrest of dis- . 
integration, then diminution of iiazinees and o[)acity, then cleaning of tlie 1 
suruce of the ulcer, which becomes beautifully clear and transparent. 
Cicatrization follows, perhaps rapidly, and the repair is generally perfect, 
so that unless the ulcer is very deep, in a few days it is often difficult to 
discover where the mischief htiB been. Permanent ojiacity, hernia of the 
iris, or sUiphylonia are rarer than would be supposed." 

Aural Anections, in the shajic of catarrhs of the external and middle 
ear are rare. But deafness or hardness of hearing, generally cjuitc tem- 
porary in nature, lias been described by numerous authors. 

Unilateral or double parotitis, that may lead to extensive suppuration, 
is occasionally observed. Haver saw parotitis four times in 2iK) casoB, 
Huller three times In 2T5, but Dmsche only live times in 805 cases. Tho 
symptoms are like those of ordinary mumps, except when pus is formed. 
Ill that case pytemia has been observed to develop, with a fatal result in 
almost every nistance. 

Paresis and paralysis follow an attack of cholera less often than 
they do attacks of other infectious diseases. But that they may occur can- 
not be <loHbted. 

Gangrene of various parts occurs as a sequel in a certain proportion 
of cases. When considerable in extent, it may of course lead to death, 
Ordinarily, however, the mortified parta are only small, and reparative 
processes cause au early separation of dead from Uving tissue, lioodeve 
has seen, among the natives of BengtU, complete gangrene of the penis 
and scrotum that invariablv terminated in deatli. 

Bed-sores, ulcers and other destructive lesions naturally conBtitnte fre- 
quent sequelte, that may cause gn-ut suffering, and considerably retard or 
even jeojmrdizo the establishment of complete con\'alescence. But they 
are in no sense peculiar to cholera, and require merely to be incidentally 
noticed. 

Prolonged Gastro-intestinal Derangements. — An irritable or 
extremely sensitive state of the alimentary canal is often a most per- 
sistent sequel even of a com_jiaratively mild utUick of cholera. When wo 
remember tliat the s])ecific infecting agent appears to primarily concen- 
trate its baneful force upon the gostro-mtestinal mucous membrane, thia 
peculiarity should not surprise us. 

Slight errors in diet often result in serious derangement of the stomach 
and bowels, long aft«r the patient Itas successfully overcome the aiuto dis- 
turbance of the attack itself. 

Id fiome patients moderate diurrhtea and occasional vomiting persist 
for davB and even wi'cks, and the slightest provocation will again call forth 
profuse and weakening discharges. 

Home patients, on the other hand, show a tendency to constipation, 
which it may be dangerous t<i actively interfere with, except by enemata. 
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Still ot]iers are afflicted with the various forms and degrees of dyspepsia, 
that may remain for months or even become quite chronic. 

Oastralgia^ enteralgia, occasional nausea that may or may not lead to 
vomiting, capricious appetite or anorexia, with an actual impairment of 
digestive and assimilative power, may at length lead to a pronounced ma- 
rasmus and debility. It has happened that patients gradually &iled from 
this inability to appropriate sufficient nourishment. And occasioniJly 
post-mortem exammations have even revealed actual gastritis. 

Careful nursing, however, g:enerally finds its reward in a gradual res- 
toration of digestive power, which seems to show that many of the symp- 
toms above enumerated depend upon functional rather tnan structural 
changes, and that actual gastritis is a rare exception rather than a common 
occurrence, as has been supposed to be the case by some writers. 
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CHAPTER XXXT. 

THE CHOLERA TYPHOID. 

The condition generally known by this name ia one of the most ! 
<wniinon forma of retarded recoTery. and may well be separately con- 
sidered. It has received its desigTiHtion from a group of more or less 
prominent symptoms that in some resjmcts resemble those of an attack of j 
typhoid fever. i 

Before or near the end of the firat week the patients, instead of show- ' 
ing the ordinary signs of normal reaction, b^ii to complain of severe ' 
headache, feeling aa if the head were in a \'iae. " There is vertigo and , 
great psychical uepreseion with increasing debility. t 

In many cases the patients lie quietly on their backs, with half-cloai'd 
eyee and open mouths. Somnolence is often marked, and on being 
roused thev answer rehictantly and with hesitancy, but in the lieginning 
still intelligently. Later on the somnolence deepens to sopor or coma. 
No response to questions can th«n be elicited. Sometimes amblyopia, 
diplopia, mild liallucinations, tinnitus and other cerebral symptoms pre- 
cede the sopor. Delirium, agitation and jactatation. the refusal of uour- 
iahment and medicines, and similur signs are frequently observed. 

In rare instances muscular spasms again arise. Trismus and tetanoid ' 
or even epileptiform convulsions have also been noticed, especially in chil- 
dren. 

The brain symptoms are associated with a marked febrile movement, , 
which is of short duration, however. The eyes are bloodshot and a creamy 
substance gathers over the cornea and collects in either canthns. If the. 
pyeb&ll bet^me wrinkled and dry in the stage of collapse, it may now 
speedily recover its tension and moisture. There is noticeable an unnat- 
ural look aboat the lustrous eyes that baffles accurate dcscriptiou. The 
pupils are small, and decided photophobia may develop. The pulse may ( 
remain normal, but generally it is found somewhat accelerated. Later 
on it becomes slightlv retanlcd, I*ronouneeil dicrotism Is frequent. At 
first rather full and 'bounding, it gradually weakens aa sopor advances. 

Schmidt states that during the cholera typhoid, the blood is again red 
and fluid, that it coagulates readily, but that it shows a large proportion 
of uren. The diameter of the breatliing ^'aries considerably. For when 
the tj'phoid state develops respiration seems at first much easier; there is 
absence of pnccordial oppression and dyspncea; the breath grows warm. 
But later on the respirations become deep, stow and sighing; they lose 1 
their rhvthm, and may even grow quite labored. 

These changes are not accounted for by a physical examination of 
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the chest, which gjenerally reveals only more or less catarrh, with some 
hypostatic congestion. The latter rarely loads to true pneumonia involv- 
ing one or more lobes. But dissetninatca catarrhal inSammations of small 
extent are not infrequently lit up in l>oth lungs. Hemorrhagic infarc- 
tions also occur, but not with great frequency. 

The voice may grow stronger again and sound elcnrer in the early period 
of the typhoid state, yet it does not fully return to its normal condition, 
and often completely &dos away as the disease progresses. In those cases 
of cholera-typhoid which are largely due to the retention of urea and other 
by-products of tissue-metamorphosiB, we find a cutaneous deposition of 
urea over many parts of the body. Even the mucous membranes may 
show a thin deposit of this urinary ingredient. 

The various cholera-exauthemata previously described may all occur in 
cholera- tj-pho id. Gaatro-inteatinal disturljaucea are always present. The 
tongue may be moist and furred, or red and glossy, and later it generally 
becomes dry and covered with dark crusts. It trembles on being ex- 
truded from the mouth. There is uo appetite and occasional vomiting oc- 
curs; the vomited matters are bilious and contain carbonate of ammonia. 
Hiccough is often an annoying symptom on account of its persistence, Diar- 
rhosa is quite usual. The stools look yellowish or green, and may be more 
or less distinctly focal. Flakes of sanguinolHnt mucus are often seen, and 
sometimes unmistakable dysenteric discharges occur. In other ca^a the 
ev&euations are fetid, wliich generally indicates diphtheritic ulceration. 
Moderate tympanitis and abdominal tenderness, together with a' somewhat^ 
enlarged spleen, are other common signs of the cholera typhoid. A fetid 
discharge from the vagina may show that diphtheritic ulceration exists in 
the female organs of generation. 

Tliere can be no doubt that some of the symptoms characterising the 
typhoid state are directly due to unemic intoxication. But the view 
which discards all other influences and makes the tyjihoid condition 
identical with urcemia pure and simple does not appear tenable, even when 
upheld by the authority of men like Frerichs. Dietl. Reuse, Orieeinger 
and others have distinctly shown that cholera- typhoid, especially in its 
mildor forma, may be a simple fever of reaction or irritation {Rmtfieber). 
The attack of cholera has produced a grave impression upon the entire 
system ; all functional activities have been modified or suspended. In the 
final revulsion that decides the contest between disease and constitution 
in favor of the latter, the remaining energies have become exhausted. A 
condition of profound prostration ensues, while the functions gradually 
return to the normal standard. 

When the typhoid condition of the patient is really the direct result 
of unemia, as happens in a goodly proportion of cases, the febrile symp- 
toms are insignificant as comparea with the other grave disturbances 
already described. In such cases there seems to lie a flooding of the sys- 
tem with urea produced in excess, rather than a mere retention of ordinary 
amounts. The kidneys may become so choked up with debris that com- 
plete suppression of urine once more takes place. A urinous odor is given 
off from such patients, and the skin may become covered with an oleagi- 
nous sweat, that deposits urea. Unless the kidneys quickly resume 
their function, and eliminate large quantities of urea, patients in tliis 
pronounced condition of intoxication pass from bad to worse and die 
comatose, after the entire "typhoid" has lasted four days at the utmost. 

It may be instructive to compare the B\-mptoniB of cholera-typhoid. 
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as described by Reinhardt and Leubuscher, with those occurring i n the 
anemia of Bright'a diseusu us given 'in Gull's report: "^^^ 
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Cholera Typhoid. 

1. Dull piun in head. 

2. Dimuess of vision, diplopia. 

3. Giddinesa, drowsiness. 

4. Slight wandering of intellect. 
6. Spasms, tonic or clonic, of an epileptic form. 

6. Fiipil normal. 

7. Ko paralysis. 

8. Pulse various, sometimes below the average; commonly quickened 
or normiU. 

9. Temperature of the akinut the boginningslightly raised; in further 
course normal; with extremities cool. 

10. Tongue moist and furred, and later in the disease, dry and brown, 

11. Vomiting, which ceased when the cerebral aymptomanecame more 
intense. Evacuations feculent; theiir consistency varioua. 

12. Frequent excitement and irregular rhytlun of the respiratory move- 
ment, with stertor. 

13. Urine auppresaed or small in quantity, and albuminous. 

Ordiiiary Urmmia. 

1. Dnllness of intellect, sluggishness of manuer. 

2. Drowisness precotliug conui, and more or less 8tertor,_with or with- 
out 

3. Convulsions. These sj-mptoma being frequently preceded by gid- 
diness, 

4. Dimness of sight, and 

5. Pain in the head. 

6. Quiet pulse. 

7. Contracted, or normal pupil, 

8. No paralysis. 

9. Temperature of the akin natural. 
10. Tongue at first natural, afterward dry and brown. 
U. Vomiting an early symptom, ceasing when the brain beoomee op- 
pressed. 

12. Respiration freouently with atortor. Rhythm irregular and quick- 
ened. 

13. Urine albuminona. 

[n unemic cholera-typhoid complete suppression of urine until the 
fatiil issue is no uncommon occnrrcnce. Death then finds the bladder 
still emptv. Generally, however, auppreasion laats only a few days, to 
be followed by the appearance of a aniall quantity of highly albuminous 
urine. Still later increaaed diuresis may alternate with a diminished flow 
or a return of supprcsaiou. Such oscillations mark the uncertainty attach- 
ing to pn^osis m the condition under discussion. 

In 12 out of 42 coses carefully watched by Draache there was complete 
rappreeeio urinie until death. I'hia suppression lasted 1 day in 2 cases; 
2 asjB in 4; 3 days in 2; 4 days in 2; 5 days in 2; 6 days in 1; and 7 
days in I. 

' In 11 of the 42 cases there was initial suppression lasting 2 Aa.y& in 
eight, and three days in the renuuning three cases. 
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In the other 19 cases there was diminished renal secretion, but no sup- 
pression. 

The frequency of cholera-typhoid is variable. The following table 
published by Drasche comprises careful observations made in 805 cases, 
all occurring in the epidemic of 1855. 



Aos OF Patients. 


Number of 
Patients. 


Number of 
Typhoid Cases. 


Feroentaceof 
Typ^^ Gases. 


1 to 10 years 


82 

165 

248 

147 

78 

76 

59 


18 
45 
65 
39 
19 
27 
17 


40.6 


11 " 20 ** 


27.2 


21 " 80 " 


26.2 


81 " 40 •' 

41 " 50 " 


26.5 
28.0 


51 '* 60 " 


85.5 


61 *' 88 '* 


27.8 



Cholera-typhoid is more apt to occur in women than in men, and it hap- 
haps with greatest frequency in children. Drasche concludes from his 
personal observations that not quite 28 per cent, of cholera patients develop 
this condition. It should be stated, however, that Drasche's figures differ 
from those of other observers. Thus Pfeuffer saw 33.88 per cent, of his 
cases pass into typhoid, whereas Liibstorff reports only 14.28 per cent. 
Other writers give still other figures. All in all, a fair average may be com- 
puted at about 25 per cent. 

As regards the time of development of cholera-typhoid, it is also rather 
variable. Exact records of 42 cases are published by Drasche. Counting 
from the first characteristic onset of an attack of cholera, the typhoid be- 
came manifest after from two to 11 days. 

Time of Occurrence of Cliolera-Typhoid, 

After the 2<1 day of the attack , 6 times. 

12 " 

10 " 

4 " 

4 " 

8 " 

1 time 

1 ** 

1 " 





3d 








4th 




[ it 




5th 




• 4 




6th 




[ t( 




7th 




ii 




8th 




I (( 




10th 




I (i 




11th 







Inspection of the above tables makes it appear that cholera-typhoid is 
most apt to arise in those cases where the attack runs a rapid course. It 
is the graver cases, therefore, that furnish the largest supply of typhoid 
affections. When reaction takes place after sudden and violent s^ptoms 
it is often a typhoid reaction, although as has been previously pointed out 
a healthy reaction is by no means out of the question. 

When cholera-typhoid is not due to or complicated with ezoessiTe 
uraemia, final convalescence may still be protracted for one week, two, or 
even three weeks. After three weeks, unless extraordinary and excep- 
tional complications exist, there is generally perfect restitution. 
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CHAPTER XXXII. 

PBBGNAKCY AND CHILDBED AS INFLUENCED BY CHOLERA. 

Althodgh strictly speaking pregnancy is not a complication and cer- 
tainly no se^uol of cholera, it seeins expedient to consider the subject in 
thia connection, and a brief chapter ia accordingly devotetl to it. Cholera 
has often been obeerved in pregnant women; it does not appear, as has been 
supposed by some writers, that this condition creates a decided predisposi- 
tion to the acquisition of the disease, Drascho report* having observed 
39 pregnant women out of a whole number of 858 female cholera patients. 
That is about 4.5 per cent. 

In the epidemic of 1855 this careful observer paid particular attention 
to the subject under consideration. Among 431 female cholera patients,, 
be observed 25 in a pregnant condition. Of these there were 



pregnant in tlie OUi month . 



Id only a single instance woe a living child horn, the mother making & 
good recovery from her attack of cholera. In 13 cases a dead fretus was 
born, and only five times the mothers recovered. In U cases the foetus 
was not extruded by abortion, but of this number only three patients re- 
covered with living products of conception. Sixteen of the pregnant 
women died and nine recovered. It was observed that in " fondroyant " 
cases an almost immediate cessation of all foetal movements and cardiac 
pulsation occurred. 

In the later monthsof pregnancy the fwtus almost invariably died, but 
in the earlier mouths life was at times maintained. 

Drasche's observations accord so well with those of later writers that 
it is qnnecessarv to adduce further evidence regarding the fatality to both 
mother and child of attacks of cholera. 

Still, it is noteworthy that children have at times been bom and re- 
nuuned alive, the mother succumbing to the progress of the disease in 
childbed. It has never been observed that a i^ild was bom a«tnally 
miSerinz from cholera, even when the mother was almost dead of the dis- 
ease at Uie time of birth. 

Whether the disease is really communicable from mother to child 
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through the placental circulation is still in dispute^ opinions bein^ about 
evenly divided. Recent investigations have not furnished us with new 
data that might serve to elucidate or decide the problem. 

Mouchet ' claims to have three times observed the characteristic lesions 
known as psorenterie in the foetus. 

Dr. Leale ' says: 

My observations during the months of July, August^ and September, 1866, of 
pregnant women, in a neighborhood where the epidemic prevailed, caused me to 
conclude tiiat tiie intense fear of being exposed to the disease, without really hav- 
ing it, may produce a shock sufficient to either kill the fuetus in utero or to bring 
alK>ut a premature delivery. Also that an attack of Asiatic cholera, from its vio- 
lence, may suddenly kill the unborn child, but that, if the mother recovers, she 
may go until the end of tlie ninth month of pregnancy, when she may safely be 
delivered of her macerated dead child. Also that there are other women, of either 
the delicate or robust oi*ganization, who will carry a child until the end of the term, 
notwithstanding the most fearful commotions. The histories of our wars and 
epidemics boldly bring tliis class into view. 

Some writers have claimed that the amniotic fluid became rapidly re- 
absorbed in cholera, but Drasche and other authorities dispute the truth 
of this statement. The unusual violence of the labor pains of cholera 
patients may possiblv receive its explanation from the general spasms ob- 
served in the muscular system of such sufiferers. In this connection it 
is not without interest to remember that in non-pregnant women, uterine 
spasms resembling dysmenorrhcea, or even simulating labor pains, are not 
infrequently observed very soon after the development of an attack of 
cholera. 

If the uterus has discharged its contents and the mother survives, the 
organ contracts quickly and energetically, and rapid involution sets in. 
Indeed, it has at times been founa impossible to detach the placenta on 
account of the rapidity and violence of the uterine contractions follow- 
ing an expulsion of the child. 

Regarding childbed, it seems that the early days of lying-in afiford a 
relative immunity from cholera, the attacks being far more frequent be- 
tween the first and second weeks than immediatehr after delivery. 

It will be readily understood that whenever cholera complicates puer- 

Kral diseases, the patient's chances of recovery are exceedingly slim, 
om the meager data that are found scattered tnrough the literature of 
the subject it cannot be decided whether the puerperal state creates a de- 
cided predisposition to the acquisition of cholera. Reasoning ajyriori such 
a predisposition would seem to be quite probable. 

> Th^ de Paris, 1867. 

''New York Medical Jgui'aul, February SI, 1885. 
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CHAPTER XXXIII. 

MORBID APPEARANCES AFTER DEATH IN COLLAPSE. 

General Remarks, — In giving an account of the morbid anntomj 
and puthological histology of cholera, it is not intended to describe in 
<letuil the numerous lesions thut have been from time to time discovered 
in connection with the disease. Only those changes will receive consider- 
ution which, being most commonly found in the post-mortem examination 
of cholera bodies, may be properly regarded as belonging to the disease. 

Yet it by no nieiina follows that even the more common lesions must 
be invariably present in every case. Indeed, if we remember that cholera 
sometimes kiUs within a few hours after its onset, we should not be sur- 
prised to find that oven some of those changes which are so generally en- 
countereil as to appear essential to the disease may, in exceptional instances 
be altogether wanting. This does not, however, apply to the small intes- 
tine, where morbid alterations are invariably found, no matter how brief 
may have been the duration of the attack. 

It is well known that the ordinai'y autonsical appearances vary in accord- 
ance with tho stage of the disease at the time of the patient's death. 
Th£&tal issue occurs most frequently in collapse or during the period of ru- 
action. And it is precisely during collapse and after reaction tliat the morbid 
ap^iearances show the widest difference. Hence it will facilitate our de> 
scription if we consider them sepamtelj under those several heads. Never- 
theless, to avoid interrupting the narrative, pathological lesions will be 
exceptionally describe<l under the first heading that, strictly speaking, 
shonld be grouped under the second, and vice versa. 

Appearance of the Cadaver. — When death has occurred during the 
collapse of cholera, tho cadaver presents a very characteristic api>earanco. 
Rigor mortis ociura quickly, is always well marked and may persist for 
thirty or even forty hours. The entire body bus a peculiarly shrunken 
aspect. Emaciation may bo extreme, and the loss of snbcntatieous fat ia 

Site pronounced, except in those rarer cases where death has overtaken 
e patient after the disease liad lasted but a few hours. Tho integument 
looks wrinkled and has a ghastly leaden pallor, with deep cyanosis of tho 
distal part*, especially the hngor-tiiw, toes and cars. Large fivid cadaveric 
blotches are seen, especially at tho de|>eiident ptaia of tho bodv. 

The countenance ia not tliat of an ordinary corpse, "fhe eyes are 
deeply sunken in the bony orbit, and generally surrounded with wide 
blmsh-black rings; the chin and nose are sharp; the lips look purplish; 
the malar houcs proiect prominently, and the temples have an exceedingly 
hollow look. All tne features seem horribly pmched. In a word, the 
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general aspect of the body oorreBponils in all essential respects to the ap- 
pe-arance of the patient in the last hours of life. Cadaveric tlecoraposition 
19 long delayed, and the body grows cold slowly. 

Post-mortem Contractions of the Muscles. — The peculiar phe- 
nomenon of post-mortem twitchings and contractions of the muscles muat 
here be noticed. Decided movements of this kind have been repeatedly 
obser^-ed. They may occur several minutes or hours after death. Eich- 
horst ' mentions a remarkable case in which, three hours after death, mus- 
cular contmctiona occurred in the biceps, and finally the entire muscle 
contracted, producing decided flexion of the forearm. The daughter of 
the deceased patient nad beeii much terrified to witness this apjxiront re- 
suscitation, and Eichhorst being hastily summoned, come in time to observe 
the contractions, but not the alleged return to lie of the man. But it 
was even to the physician a rather startling post-mortem phenomenon. 
The mouth has been observed to open and sliut from post-mortem mus- 
cular contractions. In his " Lectures," Wataon describes these singular 
occurrences in the following mamier: " A quarter or half an hour, or even 
longer, after the breatliing had ceased, and alt other signs of animatioii' 
haa departed, slight, tremulous, spasmodic twitchings and quivering and 
vermicular motions of the muscles would take place, and even distinct 
movements of the limbs in consequence of these spasms." 

Barlow' gives an account of these remarkable phenomena, in the case 
of a man who had quickly succumbed to a violent attack of cholera. The 
contractions conunenced almost immediately aft«r death, in the lower 
extremities, where the patient iiad sufFered severe cramps during his life- 
time. "Not only were the sartorius, rectus, vasti, and other muscles 
thrown into violent spasmodic movements, but the limbs were rotated 
forcibly and the toes were frequently bent The motions ceased and re- 
turned: they varied also; now one muscle moved, now many. Quite aa 
remarkable were the movements of the arm; the deltoid and biceps mus- 
cles were peculiarly influenced; occasionally the forearm was flexed upon 
the arm — flexed completely; and when I straightened it, which I did several 
times, its position was recovered instantly. The fingers and thumbs were 
now and tnen contracted, and at times the tlmmba were separately moved. 
The fibers of the pectoral muscles were often in full action; distinct bun- 
dles of them were seen at intervals beneath the skin." 

In his article on cholera, Still6" says, that " these muscular contractjons 
succeed one another in a regular order, Ireginning in one lower extremity 
and extending to the other, then to the upper limbs, and finally to the 
face. Their degree varies from a slight quiveruig to a powerful contraction, 
and their duration is from a minute or less to an hour and a quarter." 

This is in complete accord with what Dmsehe,' in his well-known 
monograph, described as early as 1860. Draschc incidentally alludes to 
the numerous reports and stories concerning cases of apparent death and 
alleged burials of living patients, especially during the epidemics of 1830 
and 1831, that find their proiter explanation in tliese poRt-mortem phe- 
nomena. It is well, therefore, for physicians to inform the attendants 
concerning the possibility of such occurrences, I)rasclie himself witnessed 

' Article OQ cholera in Eulenburg's Real-Enfyclopiedie iler gesonimten Heil- 
kunde, imt. 

' London Medioal Qaiiett&, November, 1819. 

■ Pepiier's Sysleiii of Practioal Medicine. ISSH. 

* Die EpiiieniiBtlic Clioler.i. Voa Di'. AdIou Drasclie. Weir, 1S60. 
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the most fearful confiiBion and oonstemation nmoujr those emrounding ii 
liwul body, on the sudden appeanmce of muacukr contractions. lie ox- 
plains the occurrence of post-mortem cjiicniations of semen through mus- 
cular contractionB in the walls of the vesiculffi seminalea. 

Mfntion may also be made of those singular cases in which the fore- 
arms become so contracted re to cross each other, giving the impression of 
an attitude of prayer. Indeed tlie phenomenon nas been so interpreted 
by some of the older writers, and tho lust moments of a fast fading life 
have been held to be coupled with the involuntary assumption of an atti- 
tude of prayer. The eyes have likowtao been observwl to open and move 
in different directions, and a complete turning over of the body on one 
side has been credibly deBcriI>ed. 

Powerful muscular contractions of this kind liave Ixreu at times ob- 
perved in other diseases as well as in cholera, but with far less fre- 
quency. Still6 remarks that "these muscular phenomena after death 
form an interesting feature in the history of cholera, but they are by uo 
means peculiar to that disease. Tbev have been observed in other diseases, 
and especially in yellow fever — an adection in which the pathological con- 
dition is quite unlike that of cholera. In both diseases they have been 
manifested in robust persona, and when the conreo of the fatal attack was 
both rapid and severe," 

He also alludes to the experience of Dr. Dowler, of New Orleans, who 
found that contractions could be provoked by striking the muscles, in 
rapidly fiital cases of yellow fever. Dr. Dowler also witnessed their spon- 
taneous occurrence, and describes a noteworthy instance of tho phenome- 
non in question as follows: 

" Not long after the cessation of the respiration the left liand was car- 
ried by a rogidar motion to the throat, and then to tho crown of the heail ; 
the riglit arm followed the aame route on the right side; tho left arm was 
then carried liack to the throat, and thence to the breast, reversing all its 
original motions, and finally tho right hand and arm did exactly the 
mme." 

Drasche has pointed out that these phenomena never happen in patients 
who have died m the typhoid stage of cholera. It is not impossible that 
the ante and post mortem muscular movements may in some measure 
account for the elevation of temT)erHture which takes place after death 
from cholera; an elevation, it will be remembered, that may amount to 
over four degrees Fahrenheit. At 

The Necropsy tlie marke<] dryness of the subcutaneous conneetivo- 
tissue, as well as the liryness and deep reddish-brown color of tho muscles, 
are at once ap]>arent. The ahdoraiiml viscera likewise ap})oar drv, and 
sometimes Kiem almost pressed together, luiving shrunk deeply back into 
the abdominal cavity. Of course this is not seen in those cases where the 
intestines contain an overabundance of fluid. Our attention is naturally 
first diroctP<l to the condition of the alimentary oanal. The serous surface 
of the small intestine looks rosy or jiurplish, that of the stomach and colon 
normallv pale. There is no distension from gas, but fluid may Ikj found, 
especially m the ileum, in greater or less abundance. Often the intestines 
have a flabby, sodden appearance. 

The Peritoneum, and especially the serous covering of tho intestine, 
is either quite dry. or else it appears coated with a thin nim of a viscid al- 
buminous substance, that on K'tug rubl>Gd prnluces a soapy scum or lather. 
Microscopically examined, this suhstunco is found to consist principally 
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of desquamated endothelial cells, which have undergone granular degen- 
eration or mucoid metamorphosiH. ' 

The Pharynx and CEsophagus arc sometimes found abnost norma], 
but oftcner thev show more or lees congestion of the mucous membrane, 
with extravasation 8 and ecchjmoses iitrjing in extent and degree. The 
usual slimy coating is replaced by a dry appearance of the inner surface. 
Only exceptionally do we find a creu^my substance deposited in a thin layer 
upon the lower segment of the cesophagns. 

The Stomacli is often, yet by no means always, hypenemie. But tha 
hypenemia rarely extends to the serous coat. ]ts mucous surface is coated' 
with a thick layer of viscid niucns, that, owing to the presence of bloody 
sometimes assumes a brownish-red or oven inky look. Bilious contents <^ 
the stomach are rarely seen. Sometimes in place of being hypenemie th« 
gastric mucosa looks abnormally pale. It is a fact that the mucous mem- 
brane covering the fundus is, as a rule, found to be more or less softened 
and relaxed. But m spite of the writings of Bayer,' Briquet and Mignot,' 
Tholozan,' and others, this softening must be regarded as of post-mortem 
origin. Tholozan has also described a gastric " psorentf'rio," brought aboat 
by the appearance of small, oyal, whitish and friable projections upon the 
inner surface of the mucosa. Most observers fail to meution appearances 
of this kind. 

The Smalt Intestine, in addition to the previously noticed subsoroug 
\tiscularity that imparts to the outer coat its rosy tint, often shows more 
or less congestive swelling of the mucosa. But at times the mucous mem- 
brane appears normally or even unnaturally pale. When hyperaimia i* 
well-marked and bloody extravasations liave occurred, these conditions 
obsen'ed to be most pronounced in the ileum, especially as we approach, 
the ileo-aecai valve. Koch, who has carefully studied tlie condition of ttw' 
intestines in cholera corpses, finds the usual text-book description of their 
appijanince insufficient or faulty. In his address on Cholera and its " 
cdlns, delivered at Berlin, he says: 

There were cases in which the lower section of the small intestine was colored' 
d&rk brownish red, most iDtensely inimedlately above the ileo-ciecal valve, lei 
higher up, the mucoids meuibraDe beioy studded with superlicial hsmorrha^ _ 
Id many cases the mucous membrane was even superllcialty uecrosed, and showed. 
diphtheritic coating*. Correaponding' to this, the contents of the intestine i — ~~ 
not a riee-watorv colorless liquid, but a bloody, ichorous, stinking fluid. 

Other cttses showed a ^p^dual transition to less marked modiflcations. Tb^ 
reduess wiis li>ss intense m them, and linally existed only in patches: and tlieM' 
were followed by cases in which only the bordersot the follicles and Feyer'sglondS' 
were reddened. This last-meDtioned item affords a very characteristic appear^' 
auce, which does not occur in other affections of the intesUnes, and in quite pecul- 
iar to cholera. In comparatively very few cases, however, the mucous membrane 
was very little changed. It looked somewhat swollen and less transparent in tt» 
surface-] ay ers: the solitary follicles nod Peyer's glands were stiongly prominenb 
The whole mucous membrane was slightly rose-colored, but there wrs nowberft 
any capillary hsemorrhage. In these cases the contents of the intestine alM- 
looked colorless, but they were by no means always tike rice-water, but would be 
generally better compared to gruel. Only in a few cases liave I seen that the 
contents of the intestine were purely watery and nmcous, and contained compare 
lively tew flukes. 

' Straus, Lecons sur I'anatomie Pathol, du Cholera. Le Progrfei MMical, De- 
cember 13, 1884 ' RecheiThe.s anatoniiques sur le cholera. Paris, 1883, 

' Twul* pratique et analylique du cholera, Paris, 1650. 

< Itecherches sur quelques points d'auatomie et de physiologie pathologiquefl 
du cholera, Paris. 
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ItfacnAtnani says that he has frequently seen cases in which "tho macons 
surface of the intestinal canal, like that of the stomach, is pale and ex- 
sanguine from one end to the other." Concerning the congested ]>ortionti, 
the same author writes: "If a portion of the injected intestine be ]}laGed 
under the microscope, a half-inch power usod, and pressure made on the 
covering glass, it will be obsen-ed that tho blood contained in the congested 
Teasels is not squeezed uniformly out of the reins, hut breaks on into 
little masses, reminding one of the detached patches of mercury seen at 
times in a broken thermometer, or other narrow glass tube, conveying the 
idea that the blood in the vessels, although not formed into a clot, has 
become thick and tenacious." 

Stills believes that "the general paleness of the intestinal mucous mom- 
lirBne in tho stage of collapse, and its congestive redness whenever the signs 
of reaction have existed before de^th, have a very important bearing upon 
the pathology of tliis disease, for they demonstrate conclusively that the 
gastro-intostinal evacuations in cholem have no relation whatever to inJIam- 
matioa. On the other liand, they render it altogether probable tiiat the 
eerons flux is in the nature of a sweat, an intestinal ephidrosis." 

This view evidently accords with some observations made by Sutton,' 
which were, however, too limited to justify any such wide generalization. 

Numerous examinations by other obseners show that synchronously 
with the immense serous effusion there constantly occur changes of a 
distinctly inflammatory character. If we are to believe Koch, they must 
be regarded in the light of a specific process due to a bacillary inrasion. 
Hyperemia, small-cellular inflltration, swelling and granular degeneration 
of glandular epithelium, ecchymosis, hiemorrhi^e and even necrosis — all 
tlicfle commonly observed clianges clearly show that the intestines in cholera 
are in a condition of acute specific inflammation. It does not appear pos- 
sible, therefore, tliat tho " serous flux " lias no other significance than that 
of a non-inflammatory intestinal sweat. 

At the recent English debate on cholera. Dr. Pye-Smith ' compared the 
rice-wat«r discharge to the paralytic eocretion which occurred after division 
of all the nerves supplying a portion of the gut. He also held that the 
intestinal lesions of cholera were of a non-inflammatory kind. But his 
views were evidently not shared by the majority of those who participated 
in the discussion. Sutton htmaelf has stated tfiat even when the mucous 
membrane was pale throughout the entire intestine, the valvulie conniyentea 
looked swollen and onlematous. The solitary glands were very distinct 
and prominent. " In imperfect reaction bo found the mucous membrane 
very much congested and ecchymosed. '' The congested jwrtions were 
sometimes granular, and apparently denudetl of epithelium. The mucous 
surface had often a dark port-wine color, due to the extravasated blood and 
the hyperemia, and here and there the surface was covered with a dirty 
gray membranous substance, likened to a diphtheritic dei>osit. I have, 
however, seen no decided false membrane, such as could he ]wt'led off, as 
in diphtheria. The surface was also occasiouatty bile-stained, and the 
greenisfa-yellow color of the bile and tho deep red color of the congested 
surface presented a very striking appearance. The solitary ghtnds were 
Terynrorainent, and in some eases apparently enlarged." 

Tne inflammatory changes as described by Kelsch and Benaut ' are 
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ilistinot and immietakablc. TIil^sp wrif-ero montioii espcciiilly tho small 
oullular infiltrntion of the mucous itnd submucouB coute. Leucocytes of 
emiffration were also seon beneath the serous coating by these obeerrerb. 

This rouud-celled infiltration niiiy affect the solitary follicles and Peyer' 
patches to audi an extent that a striking similarity to typhoid intcstiiu 
n^ulta. Riidnew ' was struck by this peculiarity as long ago as 186fi. 

Epithelial Des/juatnation of Qwlet-a Intestines. — A few words mt ' 
here be devoted to the mooted question regarding the occurrence ai 
significance of extensive epithelial desquamation in the intestinal canal of^ 
choleraics. Formerly it was very generally believed to be one of the moat, 
important, if not the most important pathological phenomenon of tbft' 
whole disease. And even at the present day there are those who nphold 
such views. Thus Dr. Macluigan, at the recent discussion on cholera before 
the RojTil Medical and Chirurgical Society,' distinctly asserted tliat the 
shedding of the eiiitholium was the characteristic lesion of cholera, and 
tlutt the mucous membrane of the alimentary tract was the uidns of the 



1 the follicles have been repeatedly 



ticta 

tlHI 

nca. 



villi and 
found to be deprived of their epithelium, and shreds of csfoliat«d epithel 
membrane, forming the "rice-water granul^," liavo then always been di** 
covered witliin the intestinal lunnen, throughout its entire extent. Nie- 
meyer likened this condition to that of a portion of integument, frofflC 
which the epidermis liad been raised by a bum. Macnamara often noticMt 
a considerable portion of the epithelium still adhering to the walls of thij 
intestines. But in all liis published writings, excepting only his last artici 
on cholera in Quain'e Dictionary, he expresses the conviction that tU 
separation of epithelium, was to a great extent an ante-mortem occurrenca. 
Referring to the granular disintegration of the individual epithelial qcWb^ 
ho admits that the change differs in no way from what is observed in or^ 
dinary decomposition. But, he sa^-H, " there is, nevertheless, this mo 
vitally important distinction between the two — the decomposition, i 
molecular change in the cells, due to cholera, commences when the patiei 
is in possession of life and vigor; it is the rapid death and destruction i._ 
intestinal epithelium during life which is the characteristic feature of thj|| 
disease, and renders it so deadly." Besides tliis the epithelium of tl 
nasal passages and mouth, of the phamis and ossophagus, may be shod i 
large patches, or may appear almost completelv destroyed, and this dL 
struction is also seen in epithelium found elsewhere in the body, as in th« 
kidneys, and other parenchj-matflus organs. It is curious to note that 
Macnamara for a long time did not hesitate to ascribe this extensive epi- 
thehal alteration to post-mortem changes, in all the organs of the body save 
the intestines, where of all other places, it would be most hkoly to occur., 
There is no doubt, in the opinion of the editor, that the intestinal ex- 
foliation is mainly but not entirely due to nadaveric changes. Oohnliciin 
and his followers went further than this, and asserted it to be solely dim 
to cadaveric decomposition. 

Flint" almost completely threes with Cohnhcim stating "that there a 
no ground for assuming that dnring life an extensive desquamation of the 
epithelium takes place." At the i)reBent writing Macnamara and many 

'Quoted Itv Sirftus in 1e Progrfei niedirtil. December 13, 1884. 

< Tlie Britfsli Meilicul Journal, April 4, 1H85. 

' A Treatise on tbe Principles ami Practise of Mediciac. 1881, Rp. 6S4 
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other competent authors entertain the view that snch iloBquamatioii is largely 
the resnlt of post-mortem chiingo, in which opinion the wlitor has alr^dy 
expressed his concurrence. Apropos of this subject wo may be permitted 
to nere introduce the following quotation from Stillc: 

As long agu as the first AmericiMi epidetHii; of cholera (1832-SIi) Dr. W. E. 
Homer. ProTessor of Anatfimy in Hie Unii-ersity of Pennsylvania, described on 
exfoliation of the epithelial linmg of the alimentary canal, wltereby the extrenii- 
tjeeof the venous system of tlie part are denuded, aa being charactenstic of cholera 
aloDe. la 1849, Dr. 8amuel Jackson, Professor of the Institutes ot Hedlcioe, ant] 
Dr. John Neill, Demonstrator of Anatomy in the University, in conjunction witli 
Dr. Wniiam Pepper and Dr. Paul B. Goddard, presented a report to tlie College 
of Physicians of Philadelphia, in whidi they too showed tliat the epithelial layei 
of the inteatinal mucous membrane was either entirely removed or was debkched, 
adhering loosely. This important fact — tlie most iinpoi'tant, perhaps, in the 
mechanism of cholera — was conflrmcd seventeen years later by the emineDt pa- 
th olo^ist Dr. Lionet S. Beale.' who, when referrinir to " the remarkable cbareo- 
ters of Ute matter di.«?har?e<1 from the intestinal tube, and to the fact that the 
small intestines almost uJways -ontain a considerable quantity of pale almost 
c«Jorles8 gniel, rice, or cream-like maiter," added: "Tois has been proved to 
consist almost entirely of coliminar epithelium, and in very many cases large flakes 
can be found, consistio? of several uninjured epithelial slieatlis of the villi. . . . 
In bad cases it is probable tliat almost every villus, from the pylorus to the ilio- 
oeeal valve, has teen stripped of itsepitbelial coatin^during hfe. . . , These 

tmporinnt oivans, tlie villi, are. In a very bad case, allorn'-""'""" '"**' — -'•■ 

very essential part oF what constatules ttie absorbing appi 

stroycd. . . . It is probable that tlie extent ot tltis proc 

mines theseverityor mildness of the attack. . . . It seems probable also tJutt 

the epithelium may become detached in consetinence of the almost complete oes- 

sation of the circulation in the capillaries beneath, but the death of the cells may 

occur in consequence of tlieir being exp<ised to the influence of certain matters 

in the intestine or in the blood, in which case they would simply fall off. 

The glandular structurnn of the small intestine, as already iutjmatcd, 
ehow varying degrees of morbid cliange. The solitary follicles are uniformly 
entailed, o[iaque, hard, aikd seemingly lUlcd with an amorplious finely 
KT&nular exudation (Roinhardt and Leubuscher).' Peyer's patches, and 
Bmnner's glands are fonnd to bo similarly affected. Peyer's patches also 
show more or less distinctly the congestion already alluuod to in the de- 
scription given by Koch, ^hey have at times been found in a condition 
of suiferficial ulceration, not unlike tliat of typhoid fever. On account of 
thi- great prominence of the solitary follicles, the French apeak of the in- 
tMtinal appearance in cholera as a psorenftrif. Microscopically examined, 
the almost complete absence of the epithelial lining of the mucosa is rraidily 
obeerved. In addition there is constantly seen a small cellular infiltratioa 
of the mucous membrane that, in spite of the contrary statement of Keisch, 
only exceptionally extends lielow the mu/irularis mucosie. But this does 
not apply to the lower end of the ileum, where the inflammatory infiltration 
isaeento liavc [wnetrated far into the submucous tissue, Straus' character- 
izes the intestinal lesions of cholera as aa " acute desqnnmatiTe enteritis." 

The Large Intestine is frequently found in a collapsetl condition. 
There occur in it scarcely any constant changes. Indeed it is a singular 
circnmst&nco that the colon has at times presented a perfectly healthy ap- 
pearance. Generally, however, the solitary follicles and agmiuated glanda 
arc seen to be sn'oUon, hard, opaque and filled with fluid or sticky contents 

' Sitedical Times and Gazette, August, 1866, 

■* Vinhow's Archiv. vol. xi., 184U, 

'Lc Progr^ Medical, December, 13, 1884 
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Tlieir [irnniinence gives rise to tlie Eame condition of piorenterie, just meo- 1 
tioiKid in coimectioii witli the small intestine. Bnt an iiiflammatorv infll- f 
tration of round cells ie not obsorvable in the coat* of the large int-eetina T 

The Mesenteric Glands are moderately enlarged, eoft, and somewhat I 
congested. Vircliow found in them an exudation which looked white and 
granular, re^sembling the milt of herruigs. Macnamara asserts that thi§ 
whitish appearance is due to molecular matter carried by the lacteals from 
tlie intesUao to the l<r'mph-glandB. Straus found the mesenteric glanda 
sometimes normal in size and appearance, at other times sUghtly increased 
iu volume and hjpenemic. I 

The Thoracic Duct and lymphatics generally are found empty, and J 
show no noteworthy alteration. 1 

The Spleen is commonly found small and shrunken, with a wrinkled 
capsule, and flabby parenchyma. Bnhl observed u milky fluid tilling the 
Malpighian bodies, and Reinhardt and Leubaschor noticed hyperemia and 
estravasotionu. Infarctions have at times been discovered. Straus em- 
phasizea the point that, contrary to what is observed in most infectiona i 
aJBeaaea, the cholera spleen is diminished in size, shriveled, and of firm 1 
consistency rather than soft and pulpy.' ] 

The Liver is rather small, pale brown, flacid and quite anfemic, only ths 
portal reins being at times filled with dark blood. The acinous markings 
are generally very indistinct. Straus ' says that the liver always presented 
to the naked eye grayish dirty yellow spots scattered over the sunace. They 
were also seen in the substance of the organ. On microscopical examina- 
tion the trabeculBB of the hepatic cells were found somewhat separated from 1 
each other, and here and there had in part lost their radiattnl arrangement^ j 
the capillaries were distended and filled with red blood globules. The | 
hepatic cells themselves were granular and presented a condition of prot«in- 
ous infiltration, much less marked, however, tlianthat of the renal epithe- 
lium. A certain number of the nuclei were increased in size eometimes to 
doable that of the normal. The epithelium of the hepatic ducts was intact. 

MM. llanot and Gilbert have recently discovered in certain oases little 
islets in the hepatic lobules which are incapable of receiving any staining.' 
These islets are formed of swollen hepatic cells, with transparent gloesy- 
looking protoplasm, but with nuclei normally stained. They propoae . 
for this alteration the name of transparent tumefaction. J 

MM, Nicati and Rietsch ' have also described hepatic changes which 1 
they believe to be always present in cholera. They say that the liver waa 
more or leas atrophied, the lobular contours were effaced, and the cellular ' 
trabecuhe within the lobules were markedly widened. They also allude to 
the distontion of the gall bladder and of the cystic, hepatic and common 
ducts; the latter was narrowed as it entered the intestine, so that veir consid- 
erable force waa sometimes necessary to cause the bile to pass throngii. CryB- 
talline needles were found in the blood of the vena cava, and the fresh liver 
presented on section an abundance of fat drops and colorless crystalline 
accmtions. The amount of glycogen in the liver was coasidembly dimin- 
ished. In individuals dead in the algid stage the bile was inspissated and J 
bla«k in color. There was often a total absence of bile in the iateBtinu. ,1 

The gall-bladder, as just described by Nicati and Rietsch, is filled, oftoa J 

' Le Progres Medical, February 14, 1885. 

••Ibid. 

■Onmptes Bendus de la Soc de Biologie. No. 41, 1SS4, p. 085. 

' La S«uiaine Medicate, No. 41, 1B84, 
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to distention, with thin brownish or groen fluid. Itoinhardt and Jjeu- 
boBcber huve observed pus and detached epithelium mixed with its biliary 
contents. 

The Kidneys. — Aside from the intestinal lesions of cholera the most 
important morbid alterations are found in the kidneys, Leljert lias made 
& careful study of these organs as a9ected by the disease, and Virthow as 
well as Eeinliardt and Leuouscher have also paid special attention to them. 

Bi-ginning with active congestion, the tubules quickly undergo cloudy 
swelling that eventuates in fatty degeneration. 

In cases that have proved fatal within a few hours the kidneys show 
only moderate hypenemia, prineipallv in the venules near the corte.t, and 
incipiont cloudy swelling of the tubular epithelium. 

The ext«naive desquamation of remtl epithelium, and plugging up of 
the lamina of many tubules, which have Iwen described by some wnters 
ae characterizing this early stage, ia certainly due in most cases to post- 
mortem changes. 

When the diseaae has lasted twenty hours .or more, the kidneys show 

Siireuehymatous changes iu varying degrees of iDtensity. Still later fatty 
egeneration may become quite pronounced. The affection ia irregularly . 
disseminated throughout the diseasixl organs, in such a wav that healthy 
tubules are found side by side with others far advanced in ilegeueration. 

■ Lebert says regarding the morbid affection of the kidneys: "These 
organs may early take imrt in the process of the disease. Even in cases in 
wMch death occurred in from sixteen to twenty-four hours after the at- 
tack, I have always oljserved an increase in the volume of the kidneys. At 
the same time I found them generally filled with blood, in the form of 
stripes and punctated injection in both the cortical and medullary sub- 
stances, and on the sur&ice in more star-shaped and marbled spots, with 
numerous and thick anastomoBea. The superlicial intercanalicular vessels 
and capillaries of the Malpighian glomeruli also shared in this condition 
of oongostion, and ecchvinoses in oifforent regions were likewise not infre- 
quent Even in cases of death in the second half of the first day. I have 
often found the cortical substance of the kidneys in an unmistakable con- 
dition of commencing decoloration, extending even from the surface deep 
down into the pjTamids. I have also often seen the capsules abnormally 
tulherent at this time. The microscope reveals at this early st^o a re- 
markable epithelial proliferation in the urinary tubules with clouify swell- 
ing of the cells, the contents of wliicli, consisting of numerous albuminoid 
granules, may be dissolved by acetic acid. Now and then I have also 
found, as early as at the end of the first day. distinct transparent cylinders 
in the interior of the urinary canals. The kidneys, therefore, are decidedly 
affected on the very first day of a prononnceil attack of cholera." 

The Bladder is generally found empty and coiiapaed. At times its 
mncous surface shows a creamy coating of degenerated and detached 
epthelium. Hypenemia about the neck of the bladder is occasionally 
present 

The Ureters are frequently hypenemic, and likewise have a some- 
what creamy coating, tluit has no special significance. The appearance 
of the renal pelvis and calyces has already been mentioned. 

The Uterus commonly contains sunguinoleut mucous or pure blood 
in clots. Its mucous membrane is often much congested, and mottled 
witli spots of extravasation, varying in size from a pin's head to large 
blotches, that may si-em to cover nearly the entire suruiee. 
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Infarctions, with their broad base turned inward, have been repeatedly 
seen in the muscular parenchyma of the womb. 

The Ovaries show more or less hypersemia that seems to keep pace 
with the same condition of the uterus. Bloody extravasations have been 
found in the substance of these organs. 

The Vag^ina exhibits the same tendency to bloody suffusion and 
ecchymosis that is witnessed in connection with the other portions of the 
fem^e generative apparatus. 

The Pericardium, and especially the Pleura, looks dry, but often 
has a thin coating that is in all respects similar to what has been already 
described as covering the peritoneum. Ecchymoses are a frequent occur- 
rence, principally in the dependent portions. 

The Heart is firmly contracted! in its left compartments, less so on 
the right side. 

The left ventricle, and at times the entire organ, contains little or no 
blood. Usually, however, the right auricle and ventricle are filled with 
dark clotted blood. A separation of buffy clots does not invariably hap- 
pen, but it is the rule nevertheless. 

The muscular substance of the heart is firm, red, and hard. Fatty 
degeneration is not present. 

Buhl * has ascertained that the loss in water is less in the cardiac mus- 
cle than in the other muscles of the body. Heart muscle also contains a 
smaller proportion of urea. 

Tlie endocardium sometimes shows a few ecchymoses. Regarding the 
blood-vessels y it is at once apparent that there is arterial depletion and 
venous filling, though even the latter is but rarely pronounced, owing to the 
reduction of the entire volume of blood, l^he perivascular deposition of 
reddish-brown pigment is, according to Buhl, a constant occurrence in 
cholera. Pigment is also found in the walls of the vessels. 

Lehmann * and especially Schmidt,' have made careful studies regarding 
the 

Condition of the Blood in cholera. Schmidt ascertained that the in- 
spissation of the blood was at its height about thirty-six hours after the 
onset of the pronounced disease. 

At that time the proportion of solids may be one and a half times 
greater than normal. '^Phis remarkable increase belongs chiefly to the 
organic ingredients of the blood. So far as the solids are concerned the 
loss througli transudation mainly belongs to the sodium chloride. Hence 
the potash salts and phosphates appear relatively increased. Urea also 
accumulates in the blood, owing to the renal disturbances above described. 
Nevertheless, Lebert was unable to demonstrate in the blood of patients 
dying in the typhoid stage, an increase of either urea or carbonate of am- 
monia. 

Quite recently M. Straus has published an interesting account of a series 
of investigations regarding the blood in cholera, ' of which the following is 
a summary: The gross appearance of the blood after standing for about 
twenty-four hours is very similar to that of infectious diseases or of 
asphyxia. It is of a deep black color, and covered by a layer of clear, not 
coagulated, serum. On microscopical examination the red globules appear 

* Zeitschrift fUr rationelle Medizin, 1855. 

* Physikalische und cheniische Studien ueber die Cholera. Zurich, 1857. 
' Charakteristic der epid. Cholera, et^. Leipzig, 1850. 

* Le ProgT^s Medical, February 14, 1885. 
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pale, diffluent, but not agglutinative, as is the casn in the Wood of malig- 
nant pnatulc. Tliere is also a great number of globulins or microcytcs, 
that IS to aav of rod globules two or three times smaller than normal 
(Hayem). Owing to tlie draining awav of the serum the relative propor- 
tion of red globules is greatly incre&seci, bo that one cubic millimetre con- 
taina over 7,800,000 instead of 4,000,000 to 4,500,000 which is the normal 
proiKtrtion (Kelsch and Ilenaut).' The reaction of the blood is usually 
slightly acid. "When fresh blooif taken from a cholera patient is examined 
under a high power, there may be seen in the spaces between the globules 
some extremely minute corpuscles, very feebly refractive and slight, often 
elongated and narrowed at the center, and resembling micro-organisms. 

Hideed they were at first suppoeed to be such, until further tests by 
stwning and cultures proved the incorrectness of the assumption. At the 
request of Strans, Dr. Malassez examined a number of spocimens of dried 
blood from cholera patients, and made the following report which had not 
hitherto been published by him: 

"There are frequently found in the blood of cholera patients very mi- 
nute bodies which might readily be taken for micro-orgBniams, When the 
blood is exposed in very thin layers on a slide rapidly dried, then liardened 
by heat or chromic or osmic acid, and finally stained by gentian violet 
and mounted in balsam, these bodies are brightly stained and mny )jc seen 
under various forms and sizes. Many resernble dumb-lwlls, or diplococci, 
tlie individual micrococci of which are separated at some distance from 
each other and united by a more or less clearly visible filament; others 
are like a wallet or a biscuit, as if they were micro-organisms in process 
of division: others again form chains or filaments of varying length. In 
brief, they might be supposed to be different shapes of the same micro- 
organism or different vaneties of microbes. But they are not. If a little 
water Iw added to a specimen of the blood which is simpiy dried but not 
hatrduned, the red globules may be seen to lose rolor and finally to disap- 
pear, their hemoglobine being dissolved. And the apparent micro-organ- 
isms com]K)rt themselves in the same manner; some indeed resist for ft 
(wnsiilcrable length of time, but may be finally observed to disappear. 
This disapjiearance of the red globules and of the minute bodies just de- 
scribed occura much more rapidly if ammoniated water or a solution of 
bile l>e used instead of simple water. When treated in other ways they 
ore also found Ut act like the rei3 globules, receiving exactly the same 
staining as the latter bodies, and differing in this respecct from the glo- 
bnlinfl of Donni^ (known also as the elementary corpuscles of Zimmer- 
mann, hemutoblasts of Haycm, and blood "plaquettes of Biszozero). and 
from both the protoplasm and the nuclei of the white corpuscles. There 
is. therefore, reason to conclude that the little bodies in question are simply 
portions of retl globules drawn out and broken up. an alteration which is 
perhaps due to the extreme degree of concentration of the blood. The 
members of the French mission to Egypt rejwrted having fouud in the 
blood of cholera patients very minute bodies which bore a resemblance 
to the lactic ferment. It was probably some of this globular debris that 
they nw, and not the " blood plaquettes " us Koch asserted in his fifth re- 
port.' These' plaquettes" (hematoblusts of Ilajem) l>onr no resemblance 
to the bodies above described either in form or iu size or in their histo- 
cliemical reactions." 
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It mav be seen from this fiow iiiimeroiiB are the sources of error in 
those delicate re»!arches in hematology ; uiid how oautioiiB one should be 
in asserting the presence of micro-organisms in the bloo<l, when the fact v 
not Gstabli^ed positively by staining, and especially by culture experiments. 
It is creditable to Straus to have mutle so candid an admission of hia error, 
after he liad himself claimed for these pseudo-orgunisms the importanco 
of a new and perlia])s valuable discovery. 

The Lungs are found collapsed and shrunken. When the thorax is 
opened thev appear to He far back, as if pressed against the spine. They 
are dry and generally pale in their anterior and upiier iwrtiona. The cut 
surface here looks pinkish or gray. Dark blood oozes slowly and sparingly 
from tile larger veins. 

Posteriorly there may be more or less hypostatic congestion and cedems^ 
The (tulmonary tissue there is friable, contrasting in tliis respect with 
the toughness of the other portions of the lung. The actual weight of 
the organs may bo reduced to one-half the normal standard. 

In about Bxty per cent, of the cases examined by Sutton, he found the 
lungs congested tlimughout, and of a dark red color. 

Macnamani rejiortJi out of a whole number of sixty-four post-mortems, 
ii which he has kept careful notes, pulmonary congestion thirty-six times. 
This was when death had occurred m collapse. Dr. Chuckerbuty ' found 
the lungs congested in more than one-half of his caeca. 

In 1854 Baly and Gull,' stated, that the hypostatic engorgement was, 
in some instances, so profound as to cause portions of the lung to sink in 
water- 
On the other hand, Parkes' said that " the most common appearBnce» 
in the lungs are tlie collapse and the deficient crepitation, arising from 
the more or less complete absence of air and blood. 

As regards the Larynx, Trachea, and Bronchi, they show little al- 
teration save some pallor or lividity of their mucous surfaces. At times, 
however, exceeding dryness, at others a slight coating of frothy fluid, and 
again, patches of hypenemia and even ecchymosis have been observed. 

The occurrence of diphtheritic and pseudo-membranous processes has 
been recorded by Lebert and others. But all such changes are sec- 
ondary and do not belong to the specific cholera- process. Moreover, they 
have boon only quite exceptionally seen after death during collapse. 

The Diploe. — On opening the cranium the diploe present* an unu- 
sually red appeamnce. Like other osseous structures it is found to be 
abnormally friable. 

The Meninges are seen to be gorged with dark blood; in the sinueos 
of the dura this is especially prominent. A few extravasations are foond 
here and there, at the base or over the cortex. 

The araclntoid often shows » viscid coatmg, and appears moist and 
sticky, whereas the pin mater is generally dry. At times, however, it 
appears n^ematous and studded with patches of ecchymosis. The ven- 
tricles of the brain are either empty or only moderately distended. 
The cerebrospinal fluid is absent or diminished, and, when present, 
more sticky than uormiil. According to Voit the encephalic fluids, either 
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thoae belODEpng to meningeal ajdenui or those found in the Tentrick-B, iind 
even the auDstance of the brain, contain the largest relative accumulation 
of area discoverable in the bodies of cholera patients. Lchmauu and Buhl 
have confirmed these observations. 

The Encepbalon is drier than normal, especially the white substance. 
Punctate hj-penemia is at times observed. Buhl also found pigmentary 
deposits in the smaller cerebral blood-vessels. 

The Spinal Cord showe the same mcuiiig^eal hypors^mia that exists 
in the brain, and in all other respects its condition correspODds to that of 
tho encephalon, Bulil states that he has found the pneumogastric nerve 
Burronnded with a plexus of dilated blood-vessels, at its point of entrance 
into the chest. He also dcBcribcB a hj-penemic condition of the ganglia of 
the sympathetic. Tlie solar plexus is frequently reddened through- 
out, and occasionally shows ecchymosis. 

These appearances are not without interest, especially wlien considered 
in connection with Cliap man's peculiar views on the neurotic origin of 
cholera, fuller reference to which will be found in the duipters on etiology. 
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CHAPTER XXXIV. 

MORBID APPEARA>'CES AFTER DEATH FOLLOWING REACTION. 

It is but natural tliat the post-mortem appearances are found to vary 
in ar;conlance with the time that has passed between the first establishment 
of reac.'tion and the death of the patient. Should the latter occur at the 
ver>' incipientto of reaction, there will be little or no difference from what 
iri maen in death from collapse. On the other hand, after death during or 
following fullv established reaction, some noteworthy modifications of the 
apfKfaranceH cliaracterizing collapse are constantly observed. 

In the first place the General Appearance of the Body is much 
lr;s8 shrunken indeed there may be apparent plumpness. Ri^r mortis is 
far less pronounced ; it also begins later and ends sooner. Lividity, cyanosis, 
and extensive cadaveric blotches are less marked and not infrequently 
absent. A {)ost-mortem rise of the temperature does not take place. Mus- 
cular contractions are not observed after death. In a word, there is 
nothing decidedly cliaracteristic about the external appearance of a cholera 
<'X)r\)m, when reaction was fully established at the time of death. The lips, 
teeth and gums show a dark Drown or blackish scum, and often a thick 
creamy substance coats the conjunctivae. 

On ojK^ning the cadaver the connective tissue is found of natural mois- 
ture, the blood is again more fluid; the muscles, however, are still dark, 
dry, and hard. According to Hamemjk* an urinous odor often issues from 
the cut organs, a statement tliat lias been in turn denied and accepted by 
other writers. At times the buccal mucous membrane, the palate, pharynx 
and larynx, are found coated with grayish diphtheritic membranes, which 
reveal underlying ulcerations. Generally, however, the upper respiratory 
passages present a nearly normal appearance. 

The Peritoneum is but rarely injected and covered with products of 
inflammation. It has regained its natural moisture. A viscid scum is not 
H(ien. 

The Stomach is commonly found somewliat contracted, holding a 
moderate amount of dirty-looking fluid. Its mucous membrane may be 
inject(id and in a catarrhal condition. A croupous exudation has been 
dewTibed by Pirogoff ' and others, but its presence is quite exceptional. 
'I'he " ])atches of denuded mucous membrane, resembling in apppearance 
8U|)erfl(;ial ulceration of this organ," together with " numerous pus-like 
(•(?lls — abortive epithelial products, which have been ineffectually formed 
to supply the lost epithelium," — these apixjarances which are made so 
much or by Macnamara, are doubtless largely the result of cadaveric 

' Die Cholera epideniica. Prac, 1830. 

« Anatoinie patliologique du Cholera. St Petersburg. 1849. 
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changes, although as will appear presently, diphtheritic processes with 
tissue-necrosis may occur in certain cases. But even then they are found 
in the intestine rather than the Btomach. 

The Small Intestine does not contain rice-water or gruel-like fluid, 
bnt gas is usually present in some abundance. 'J'he internal surface is 
coati^ with bilious mucus. When this is removed the mucous membrane 
may be found apparently normal, or faintly injected. IjOW down in the 
ileum, and quite generally in the colon, the presence of fecal matter is 
noticed. But this is not the invariable condition of things. When death 
iuiB supervened after a prolonged typhoid condition of the patient, the 
small intestine generally shows very decided and a^lvanced lesions. Engel' 
and Ilamernjb found extensive superficial destruction of the mucosa, 
producing the appearance of a network with wide meshes. 

Eein^rdt and Leubuscher describe appearances resembling d^-senteric 
intestines, with the usual hypenemic condition, diphtheritic membranes, 
necrosis, and jagged ulcers. (The latter in rare instances have led to 
perforation and jieritonitis.) BooilJand ' observed decided gangrene in 
only one indtance out of a large number of cases. 

The Large Intestine. — According to Griesinger, diphtheritic or dys- 
oiit«ric ulcerations are not infrequently encountered in the lai^e intestine. 
Tlie solitary glands are commonly mvolved in this destructive process. 
The same WTiter also observeil similar changes in the small intestine, 
and he says that when Foyer's patches were aifei'ted. the resemblance to 
typhoid intestines was so complete as to be misleading.. Yet these second- 
ary lesions are in no way characteristic of cholera. They are mentioned 
here, however, because some writers have laid much stress on their oc- 
currence, A singular cireumstanco connected witli them is their relative 
fretmency in some epidemics, and their almost entire absence in others. 

The Mesenteric Glands appear but slightly enlarged, except in 
those cases where destructive lesions in the intestine are far advanced, 
whttii they may be much swelled and congested. 

The Spleen lias regained its normal appearance, or is increased in 
volume, hyiierffimic. and soft. It« color is quite generally darker than in 
the stage of collapse. Infaretions have been repeatedly observed, but must 
nevertheless be regarded as exceptional. Splenic rupture, as reported by 
Niomeyer and others, is a rare acciilent. 

The Liver has resumed a darker and more natural appearance. 
Tholozan' asserts tliut he found it congested in one-half of his cusos. He 
also noticed softening. This statement is at variance with the obsenations 
of the majority of competent writers, who agree in pronouncing the liver 
mbetantially normal after death during the period of rea^rtion. The gall- 
bludder is only slightly or not at all aistended with fluid. At times its 
mucous membrane is in a catarrhal state. Ecchymoses, diphtheritic patches, 
ulcerations and even perforation ha.vo been described by Pirogoff.' But 
they are exceptional occurrences. 

The Kidneys, while showing no single constant lesion, are neverthelesa 
always more or less a! teretl. At times there is merely hyperffimic swelling, 
with slight parenchymatous degeneration. Froquenllv, fatty changes of 
the tabular epithelium are pronounced and widespread., particularly so in 




Vierteliiilirschrift, vol. iii.. 1851. 'Op. citaL 
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' Op. citat 
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the cortical substance. Many tnbulee are seen to be filled with costs or 
epithelial debris. 

In a considerable proportion of cases, the cliauges are tliose of acute in- 
fectious nephritis, with an unmistakable resemblance to the scarlet-fever 
kidney. Tnis circumstance is in agreement with the clinical fact that 
cilfttera convalescents arc but rarely known to develop chronic albuminuria. 
Still Hamemjk and others have reported a few cases, illustrating thti 
poBsibilitv of such an event. 

The descriptions of Leubusclier, Reinhardt, Virchow, Draache, and 
indeed moat of the earlier writers on choleru, are ina<lequate iia regards 
he patliolo^cal histology of these interesting renal lesions. And Eich- 
horst,' wntiiig in 18B0, publishes a very meager account of them. 
Griesinger.* liveran', and especially Lebert' give more satisfactory 
descriptions. 

But it is not nwessary to reproduce the views of these various writere 
here, in order to poiut out wherein their opinions differ and in what rp- 
specta there is substantial agreement among them. Quite recently, how- 
ever, Straus' lias made careful and elaborate investigations regarding the 
renal alterations of cholem. The great interest and importance of the sub- 
ject warrant* our presenting a summary of his researches. 

In order not to interrupt the continuity of his descriptions, it has been 
thought advisable to consider the renal changes found bv liim after col- 
lapse, together with tlioso of reaction, that alone properly l>elonging here. 

Straus did not find the increase in the size of the kidneys of tliose dy- 
ing during algid collapse or shortly after, whieh several authors have de- 
scnbed. Like Rirtcls, he genorally saw a diminution of volume. The 
capsule was not adherent, except when there was antecedent renal disease. 
On longitudinal section he finds the cut surface moist, the cortical sub- 
stance of a dull grayish red color, with hero and there points showing con- 
gestion and others of a yellowish brown color. The glomenili are readily 
visible to the naked eye, prominent and congested, with the interlobular 
vessels presenting as sunken linesi The mcdulhuy rays of the cortical sub- 
stance present a dull grayish color, contrasting with the deeper tint of the 
pyramids. The vascular arches of the intermediate substance are strongly 
congested. Pressure made with the back of the scalpel upon one of the 
papdlffl causes an exudation of a suspicious looking fluid resembling pus. 
The mucous membrane of the pelvis is sometimes pale and sometimes 
strongly congested, and of a bluish or violet color. 

Examined under the microscope, the epithelium of the convoluted 
tubules is seen to be profoundly altered even in very acute eases in which 
death has occurred in from twenty -four to thirty-six lioure after the com- 
mencement of the disease. The cell markings are effaced and Heidenhain'a 
striation is nut present. The protoplasmic substance is swollen and containa 
irregularly shaped grannies of varying size, refractive to light, and colored 
brown by osmic acid, the eloudy swelling of Virchow. In consequence of the 
cellular tumefaction, the lumen of the secretory tubules is almost completely 
effaced, while their diameter is greatly increased. The free border of the 

' Article Cholera, in Eulenburg's ReaJ-EncyclopAdic. 

'Article Iafections-Krunkheit«p in Virchow'sHajidbuchderspedellen Putbo- 
logie und Therapie. Erlangen, 1864. 

' Dictionnaire encyi^lopeoique dea scieaces medicoles. Paris, 1874. 
* Article on cholera io Zlemssen's Cyclopedia. New York, 1874. 
' Le Progr^ MWical, January 10 and February 14, 1880. 
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eecrettng cells is nneven anil irrogularly torn, as if it had been nibbled. 
When the disease has been of somewJiat longer duration (from one to three 
days), this ragge<l appearance of the border la more marked, and the proto- 
plasm isreduced to the condition of an irregularly p^nularsiibstance. It is 
only in exceptional cases tliat the little colloid BphereBdescribod by Cornil 
in acute or subacute nephritis and uj poisoning by cantfmrides can be 
seen in osmic acid prenarationa 

Straus did not fina fatty degeneration of the epitht^lium of the con- 
voluted tubules as describea by Reinhardt, L. Meyer, Bartels, and others. 
The granular dust to which the celhilar protoplasm is reduceil seems to 
t)e in part, at least, of hematic nature, as is evidenced by the reddish color 
which it assumes with eocene, and the greenish brown hue which picro- 
camiinate of ammonia causes it to take. A eimiiar hematic infiltration of 
the kidney lias been seen in various infectious diseases, by Kelsch and 
Ki4ner in malaria, by Renaut in typhoid fever, and by Braull in diph- 
theria. 

Wliilc these changes have been taking place in the protoplasmic substance 
the nucleus still remains visible. But it is shifted toward the basal portion 
of the cell and, while retaining its circular form, appears swollen and as 
if pitted with little holes. Those coloring i^ents which have an affinity 
for the unclei, stain it indeed, but less deeply than normal; the aniline 
colors stain it quite distinctly, while Kanvier's picro-carminate of ammonia 
does 80 but (eetily. 

In certain parts, where the lesions are most pronounced, some of tho 
secreting cells are seen to be converted into a granular mass without 
any apparent nuclei, but tho portions in which such clianges are 
viable are isolated and involve only a small number of the tubules. These 
nuclear lesions are insisted upon by the writer as of no slight importance. 
In the straight tubules of tho medullary portion these alterations are much 
hm marked; the cylindrical cells present an even contour, with normal 
nuclei which receive a bright staining. One remarkable fact is that neither 
in the convoluted nor in the straight tubules are any hyaline, or colloid, 
casts met with. 

The capillaries between the tubules are seen to be enormouslv dis- 
tended, and in certain places, though very rarely, red btood^?oq)U8cfes are 
seen within the lumen of tho convoluted tubes. The interlobular spaces 
are also frequently distended by an amorplious or very finelv granular 
mass, colored a pale gray by osmic acid, collected in sorts of aplashes. 
This is an albuminous exudation between the tubules duo to an acuta 
oedema of the cholera kidney, and unalogons to the acute inflammatory 
(Bdema described by Renaut as occurring m certain forms of infectious ne- 
phritis. But Straus insists that in cholera there is not, properly speaking, 
an inflammatory cedema, since the interstitial albuminous exudation never 
contains leucocytes. There is not, he claims, in the cholera kidney any 
infiltration of tlie connective tissue interstices with leucocytes. This was 
also asserted by Kelsch in 1874. 

In the Malpighian bodies there tsapartia.nesquamation of the endothe- 
lial lining of the cajisule, and where it remains in place it is visibly altered 
and the cell presents a projecting nucleus. The capillary tufts appear 
increased in number and the glomerular capillaries themselves are filled with 
r«i blood-globules. Within the capsule and surrounding tho glomerulus 
theK is frequently an exudation of coagulated albumen, iitenticju with that 

1 in the spaces between the tubules, and like it also never containing 
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any leucocytes. Itsrely tlio exudation contains Bome rod Ij1oo<1 -globules. 
In a certain number of the larger and mt-diuni-Biztid tubes of tlie pyramida 
there ia a complete loas of the epithelium, as if it had been brushed away; 
and in other tubes the lumen ia filled up completely with a homogeiieoua 
masB, colored gray by osmic acid, which is nothing else than coagulated 
albumen. The-se albuminoua molds fit ctoaely against the walla of the 
tubules, showing that the epithelium had fallen off during life and had 
not been torn away by the manipulationa uaed in preparing the specimen. 
In some of the tubes the epithelium is still present but is raiaed u]) by an 
albuminous eiuiiation between it and the tube wall. In other parts the 
epithelial lining ia in place, but the cells seem flattened and depressed to 
the level of the nueleua, which remaina prominent and surrounded by a 
very thin layer of protoplasm. In sections made pamllel with the straight 
tub'es the epithelial debris can be seen as casts, and sometimes in the larger 
tubes twisted into corkscrew shapes by the action of the urine forcing them 
along. In carefully made sections the straight vessels of the pyramid Hre 
seen to bo filled with blood, as if artificially injected. They are grouped 
in bundles alternating with the bundles of the urinary tubules. Certain 
of the latter are also filled with red blood-globules. This transudation of 
blood which occurs so exceptionally in the convoluted tubules, is very 
common and very marked in the pyramids. 

In individuals who have auccnmbcd at a later period, during the stage 
of tvphoid reaction, the lesions are of the same aort hut more pro- 
nounced. The Matpigliian bodies liave lost a great part of their endothe- 
lial lining, and there is frequently within the capsule a granular exudation, 
dotted with points stained a dcMi black by osmic acid (mt), and containing 
a certain number of nuclei. The alterations in the convoluted tubules 
are very marked; the striated epithelium ia, in places, almost wholly de- 
Btroj-ed', aTid nothing ia found but the nuclei of the cells, more or lees 
deformed or vesicular. The lumon of the tubule ia greatly dilated and 
filled with granular and fatty detritus, and here and there are great Kplaehea 
of fat colored an inky black by oamic acid. In certain places the epithe- 
lium of the convoluted tubules is less altered and the cells have preserved 
their form indistinctly, aome of the latter containing no nuclei. The 
straight tubules are also altered in the manner before described, but in 
greater degree. 

A study of these renal lesions descril^ed by Straus shows that they may 
be regarded as quite typical of infectious nephritis, so called by Bouchard, 
Formerly the kidney lesions found in cholera were almost univeraally 
thought to be infiammatory in their nature. Reinhardt and Frericlw 
called it a croupoua nephritis, and according to Virchow it was a catarrhal 
nephritis beginning in the calicesand thence passing gradually upwani to 
the convoluted tubules, and sometimes becommg croupous by reason of a 
fibrinous exudation. Uoscnstein, Lf-corche and Bartels are all agreed in . 
admitting the inflammatory nature of the process, and clas.: the fuuda- ' 
mental lesion of the kidney in cholera as one of the forms of parenchyma- \ 
tons nephritis. L. Meyer, however, regarded it as merely a passive re- ' 
greasive alteration in the kidney due to venoua stasis." i 

In a memoir publiahed in 1874, M. Kelach' advanced a diSerent opinion. 
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He maintiiiiiefl tliat tJiere was neitlier u eatarrhHl inflammation, nor a 
croupous process, nor even a parenchymiitous nephritis. The epithelial 
alterations were purely of a regreBsive nature and due clearly to arterial 
ischsemia. Indeed, he said, the retardation of the circulation was 
BO marked that the relation of cause to effect (i.e., the iscluemia to the 
death of the epithelium), was easily established and unmistakable. lie 
agreed with L. M^er in believing t^ie renal alterations to be of a regressive 
nature, but he dJSered from him in assuming the cause to be arterial ischse- 
mia rather than venous Btasia. The researches of Straus are confirmatory 
of Kelsch's views, 

Bnt before examining these it is necessary to say a few words concerning 
the experiments of Weigert ' upon what is known as coagulation- necrosis. 
This process is defined as a special Alteration of the cellular elements, con- 
Bisting, on the one liand, of a sort of fibrinous transformation of a coagula- 
tion of the protoplasmic substance, and on the other, of a rapid disappear- 
ance of the cell nucleus, which becomes incapable of being stained by those 
very coloring materials which possesa a special affinity for nuclei, 

"This necrosis with coagulation miiy be determined by various causes, of a 
zymotic nature (in croup, forexample), or ofaphysico-chcmical one, or by 
vascular troubles, and especially by arterial ischemia. As regards the last 
mentioned condition, Weigert lias shown that when it is complete and perma- 
nent, it produces necrosis, pure and simple, with its well-known histological 
features. But in order that this special form, called coagulation -necrosis, 
should be produced, it is necessary tliat the anatomical elements after having 
been touched bv death, should continue to be bathed and traversed by a cer- 
tain amount of lymphatic fluid. In other words, it is necessary tliat tlie 
ischemia should be only temporary, and should be followed by the reestab^ 
lishment ot a nearly normal circulation. Coagulation-necrosis is thus a 
result of transitory disturbances of the arterial circulation. 

As regards the pathologiLwl anatomy of the kidney in iiarticular, the 
researches of Litten' throw considurable light upon coagulation-necrosis;. 
Ui> placed a Ugature upon the renal arterjr in rabbits, removing it after two 
or three hours; then at the end of thirty-six to forty-eight hours the animals 
were killed, and the kidneys were found to be the seat of the lesions just de- 
scnribed as those of coagulation -necrosis. Now the mcclianical conditions in 
reepect to the renal circulation in cholera are very similar to those induced 
artificially- by Litteii. During the algid stage the arterial pressure is reduced 
to a minimum, and tlie kidneys feel the effects of this (bminishcd prenure 
aa well as the other organs. But later, during the period of reaction or 
of incomplete attempts toward reaction, the renal circulation is reestab- 
lished, as is evidenced by a renewal of urinary secn.>tifln. Thus, theo- 
retically at least, the kifiney in cholera is in a condition of temporary 
arterial ischiemia followed by a return of the circulation. Cobnheim speaks 
of this resemblance to the circulatory disturbances whicii experimentally 



firodnce coagulation-necrosis, and he suggests that it may be the cause of a 
ike change in cholera. Hut he was unable to confirm this suggestion, owing 
to the lack of pathological material in the absence of a cholera epidemic, 
Straus made his examinations of the renal lesions with this idea m mind, 
and he states that, while tlie lesions are of a regressive nature, necrobtotic 

' tTeber die puUiologischen GerinQunssvorglnge. Virchow's Archiv, 1880, 
II. 103. 

> Unt«nuchuagen Qbor dca hemorrlmg. Itifarcl. Zeitachrift fJlr Klin. Med., 
1879, p. 181, and Virehow'a Archiv, 1 — 
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in their efaeiice, approacliing in several particulars to what is known as 
coagulation-necroBJs, they neverthelcBS do not realize a perfect type of this 
conaition. The protoplasm of the epithelial cells does, indeed, undergo a 
proteinous degeneration, but it is not, ho aays, converted into anrtlung 
re.aembling fibrous tissue, such aa occurs in white infarction of the kidnev. 
induced experimentallv. And on the other hand, the cell nuclei are still , 
capable of being stained, although feebly, by coloring materials, whi .'h is not 
the case in typical coagulation -necrosis. Thus, he says, the process ap- 
proaches coagulation-necroaiB but does not fully realize its true type, and 
it would be forcing facts to conform to theories to maintain the aosolnte 
identity of the two conditions. But, the writer odds, it is certainly estab- 
lished that the renal lesion in cholera is of a manifestly ]HiGEive, necrotic 
nature, and that there is no infectious disease which determinee mortili- 
cation and desquamation of the renal epithelinm with such intensity, and 
especially with such rapidity, aa does cholera. 

As to the part played by temporary arterial ischieraia in the production 
of these lesions, M, Straus ventures no definite opinion, and says that 
though the theory is a very seductive one, it must be acceptedwith caution. 
For the renal circulation in the collapse of cholera is never so completely 
abolished as it is in arterial embolism, or by the application of a ligatnre to 
the renal artery. This partial ischeemia may assist in the prodnction of 
these alterations, but the essential cause, he thinks, is to 1>e fonnd in 
blood changes, of wliatever kind tliey may be. For the kidney lesions 
of cholera do not differ materially in their nature from those occurring 
in the course of other infectious diseases, in which blood changes are 
present but in which there is no question of arterial ischiemia. 

In tliis connection we may also allude to the fact that MM. Ceci and 
Klebs have recently pubtishoa a note concerning their investigation on 
cholera made at Genoa,' in which they describe renal lesions very like 
those found by Straus. They believe, however, that the alteration of the 
epithelial cells is actually a cot^ulation-necrosis, and tliev state that the 
cell nuclei were either not stained at all, or only very slightly, by gentian 
violet. Straus, it will be remembered, was never able t« discover so pro- 
found a lesion of tlie nuclei as this implies. 

The renal pelvis, calyces and nreierf are generally found congested, 
with the mucous membrane in a condition of catarrhal swelling. A 
creamy coating, composed of pus and desquamated epithelium, is a fre- 
quent occurrence. 

The Bladder may be fonnd emp^, as in death during the stage of 
collapse. More frequently, howevor, it contains some light-colored, turbid 
urine, with an abundance of flocculi, composed of mucus, pus and detached 
epithelial cells. At times the moderate hyperEemic swelling of the mucous 
membrane, which is rarely absent, may be observed to have become inteu- 
sifled, and dirty patches, resembling diphtheritic membrane, are then 
found scattered over its surface. 

The Female Genital Organs are often found normal. In several 
epidemics, however, marked congestion of the uterine mucous membrane 
was the rule. This condition was seen as well in women after the meno- 
pause aa in the younger ones. Itloody extravasations and diphtheritic 
coatings were, however, oidy rarely seen. 

The ovaries and vagina, as a rule, participate in the hypersemic condition 

I Semaine HMk-ale. No. 49, 18S4. 
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of tho uterus. And when tliat organ is normal they, too, have a healthj 
appvurance 

The Heart, — The pericardium is found moist; the sac often contains 
some fluid, though never much. Subjiericardial ecehymoais is quite rare. 
The heart still eliows more htood on the right than the left Hide. The fluidity 
of the blood has generally returned, and its dark color has almost disap- 
peared. In osceptional cases it remains rather thickish. Fibrinous clots 
are often found deiKisited upon the valves and may bo entangled in the 
[ tendinons cords aud trabecule. Endocarditis is rare. Briquet and Mignot 
I in meeting with scTenU cases have certainly had an exceptional experience, 
I A supposed etidarterUin has been several times described, but its presence 
I seems to liavo been inferred from clinical evidence rather tlian post-mortem 

I findings. Lareran records some French obaer^-ations where the occuN 
|| fence of gangrene led to the assiimptiou of existing endarteritis. Still, 
1^ it is true that, in one instance, an autopsy fnlly conflrmed the diagnosis of 
' sDch a condition. This cose is described by Dr. Laugier,' and concerned 

II a man who, dnrlng the stage of reaction, developed gangrene of tlic foot A 
[ firmly adlierent clot wiis found |>ost-mortem in the jwroncid arterj-, and 

the preseuce of endarteritis could not be questioned. According to Idtveran, 
eholera gitngreJie Qonlil reBuh either from embolism, as just described, or 
' it may be brought about by the general condition of the patient. The 

I finding of heart-clots of presumably ante-mortem fonnation lends consid- 
erable probability to the former assumption. But us to the latter, it ap- 
pears aoubtful whethert he temporary glycosuria (Gublcr) now and then 
observed during reaction has anytliing to do with the formation of the mul- 
tiple gangrenous plUcgnions observed by a number of writer*. Tliis view 
must i)e maintained in spite of Mouehet's observations, which no doubt 
show a marked similarity between diabetic and choleniic gangrene. But 
this resemblance only demonstrates that a vitiated constitution favors tissue- 
necrosis, which is an essentially local process. 

The muscular subshmcc of the heart looks {laler, and it lias a more 
flabby and softer feel than in death from collapse. But fatty degenera- 
tion of the fibers lias not boon discovered, ollhongb repeatedly scarclied 
for. 

The Lungfs. — Collapse of the lungs, which, it will be remembered, 
is singularly well-marked in death during the algid stage, is not seen after 
reaction. Even the upper and anterior portions of these organs contain 
nieuty of thinly fluid blood. Often, indeed, there is a general pulmonary 
nypeneinia; hypostatic congestion, is, as a rule, quite pronounced; 
OHiema is rarely absent: hemorrhagic infarctions happen rather frequently. 

Lobular infiltrations, of a catarrhal kind, greatly exceed in point of fre- 
quency tho lobar consolidations. Nevertheless, the tatter variety of infiam- 
matiou has been repeatedly observed. The dead-house shows that tlie 
lobular pneumonia and capillarr bronchitis of cholern docs not readily lead 
to resolution. Kei n hard t and Lcubuscher describe the presence of cari- 
tios filled with a purulent fluid. 

Pulmonary gangrene is occasionally found, but it is by no means as 
frequent a result as one would expect to encounter from a priori consider- 
ations. In five hundred and forty coses of cholera observed in the service 
of Horteloup it occurred only a single time. 

Tho condition of the pleura is like that of tlic other serous membranes. 
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Siibpleural ecchymosea occur, but they are exceptiotml findings. Evi- 
iltneo of localized pleuritic effusion is not infrequently obtained. At 
timea nn ni lent pseu do- membranes may be seen coating the visceral and 
jjarietai lavera of the pleum. 

The 6rain and its Membranes. — An examination of the meninges 
of the brain shows a normal dura, aerouB effusion with more or less conge»- 
tioii of the pia, and generally a watery transudation into the sac of the arach- 
noid. It may be mentioned in this connection, that there is little or no 
hypenemia of the diploe, a etiarp contrast to what is the rule in death 
(luring collapue. Meningeal ecctiymoeis is not infrequent. The dural 
sinuses are not clogged with blood. The pia aomotimoB adheres in circum- 
scribed areas to the substance of the brain. Products of infiammatory 
action are but rarely found deposited upon the membranes. Briquet and 
Mignot only saw such a condition once in thirty-seven autopsical examintt- 
tions. 

The onceplialon is normally moist or shows an excessive serous imbibi- 
tion. There is an increased amount of cerebro-spinal fluicL The latt«r 
contains, according to Voit, a considerable proportion of urea. This also 
applies to the substance of the brain, the amount of urea being greatly 
in excess of that found in collapse, Schmidt discovered decompos^ urea 
(carbonate of ammonia) in the c^rebro-spinal fluid; Lehmanu, however, 
like Voit, reports only the presence of urea. It is quite noteworthy that 
both the white and gray matter are always found congested whenever 
eerebral symptoms were well-marked during the life-time of the patient. 
Bloody suffusions and sniall hemorrhi^es are also recorded. Apoplexy 
has been obsen'ed by LSvj-,' Mouchet, TholoKan, and others. 

Softening of the brain is rare. Potain ' has reconled two instances 
of this kind. In both cases the patients had convulsive symptoms. Dfecore ' 
found minute ecchymosea on the floor of the fourth ventricle in the case 
of a woman, who developed tetanus in the course of an attack of cholera. 
While it is usual to find the cerebral lesions in eorres[>ondence with the 
brain Bymptoms during life, cases have been observed where apparently 
meningitic plienomena occurred without the discovery of tlie slightest ence- 
phalic cliange. Schnellor ' describes marked h\-penemia of the retina as 
a common condition in cholera. Jlo says that the retina closely hugs the 
choroid, except where slight hemorrhages liave produced a separation of 
the two membranes. Other observers failed to discover retinal congestion. 

The Spinal Cord and its Meninges require no separate aescrip- 
tion, as their [lost-mortem appearance corresponds in all respects with 
the morbid changes observed in the brain and its coverings, as described 
as above. 

Conclusion. — From the descriptions given in the foregoing, it 
appears that the microscopical examination of the various organs aftvr 
death from cholera has not thrown very much light on the nature 
of the disease, unless we make exception in favor of some of the most 
recent researches. In a general way it may be said that there occur in 
cholera widespread pa:renchymatoua changes varying considerably in the 
degree of their intensity. 

' Gazette dee h6pitaux, 1S48. 

' Bulletin et mem. ile la Soc. med, d*s hdpitaux de Paris, 1887. 

' Th^se de Paris, 1886. 

' EinigeBueber die Cholera Epidemie, etc. Deutsche Klinik. 18r>6. 

' Etats memngltiqut:» ilaos le cholem. Gazette Ucs hdpitaux. March, 1866. 
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ofteiilation-necrosiH, CTaniilo- fatty degenuration, 
hfemorrhagic and necrotic disiiitegratiou of cellB and tisBuee are the leading 
trpoa of the pathological changes encountered. In alt casee, circulatory 
(Usturbancce — an alternation between anemia and congestion, then etaaie, ex- 
truTSsation, and the like — precede or accompany the tissue-changes men- 
. tioned above. Such proceesea being frequently obHeryed in many other 
diseases fail to characterize cholera as the affection stii generis which it 
undoubtedly is. To explain satisfactorily its true nature we are, therefore, 
compiled to look beyond the tiseue changes discoverable after death. 
But if wo invoke the aid of speciflc micro-organiams of virulent toxiemic 
properties, the parenchymatous degenemtions just mentioned au^iire a 
new significance. They may then be interpreted sa specific infectious 
processes, that are anatomically indistinguishable from similar raetamor- 

S hoses occurring in other diseases. Hence, far from antagonizing the 
octrine of Koch, the pathological histology of cholera furnishes a strong 
additional argument in favor of its truth. The rapidity with which the 
organs and tissues of the body become morbidly altered is more easily un- 
derstood by assuming the parasitic origin of cholera in Koch's sense than 
by any theory yet announced. 
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DoBiNO the previilence ot an ejiidemic of (iholeru, tlip pliyKician will 
ejcperience no difficulty in reTOgnizing a decided attack of the diaease. 
At Bucli a time it ia only the at^ical casea, and perhaps the earlier period 
of tj-pical onea, that may puzzle liim. Where a doubt oxiete, prudence 
Buggest* that the benefit of the same be given to tho patient In other 
words, auepicioua caseu have been, and should be cl(is8«<d luid treated as 
instances of the real disease. But before Asiatic cholera has been recog- 
nized to exist in a given locality, there will be much more difficulty in 
pronouncing positive judgment upon, a given case. And yet it is precisely 
at such a time, and more particularlv during that period of anxious uncer- 
tainty and apprehensivonesB, when tho disease is stdl spreading in countries 
or states in active commercial and personal intercourse with the one not 
vet invaded, it ia at sncli a period that the gravest resironsibility reata with 
tim who is called upon to decide tho true nature of a euapicious case. 

For errors in diagnosis may signify little aftor the first ravages of the 
disease have already spread dismay, consternation and panic among the 
ignorant populace. But an error in diagnosis may signify everything 
when the disease is not actually with ua. 

Everybody at all familiar with modem metropolitan life, must know 
how readily false rumors may spread and grow, creating mischievous 
mnics in their conrse. Especially among the illiterate foreigners tliat are 
nerded together in various quarters of our larger towns, much needless 
buroc could be created by premature or unfounded reports annonncing tho 
occurrence of cholera. Concealment or suppression of the truth, where 
intelligent jMersons or communities «ro concerned, is never advisable. It 
is to be supposed tliat throngh the daily press and other channels of infor- 
mation the iKisajbility of a cholera visitation is duly recognized long before 
itfl actual appearance. Hence the educated jwrtion of the public will bo 
leas apt to start a panic from the seneeles exaggeration of [icrils that, faced 
with calm judgment, may be kept in check. 

Bnt it is different with the ignorant, prejudiced, or even bnlf-instracted. 
To them the mere mention of the woni " cholera " suggests all that is ter- 
rible, mysterious, and deadly in u wicked and batef^ pestilence. And 
among the bigoted there are those who, even to-day, invest the disease 
with all tho fearful personality and aiuister power that belongs to the devil 
they believe in. If, therefore, it be considered expedient to call all sus- 
picious cases, occurring during an epidemic outbreak, instance of genuine 
cholera, it certainly eeeras 'good jK)licy," before that time, to exercise 
extreme caution about the positive expression of opinion, iio that even 
when our own judgment regarding u given case is quite made up, it may 
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be well to avoid its premature announcement. Under such circumstances, 
wherever practicable, a consultation with others should be had. But even 
during the period of uncertainty, the necessary precautionary measures 
may be instituted. And this can be done in so quiet a way that needless 
fear and excitement will be wholly avoided. 

Regarding the actual recognition of Asiatic cholera, we must remem- 
ber that characteristic phenomena of an attack do not belong to its early 
period. At that time certain symptoms may be construed as premonitory 
signs, but since recovery may occur at any moment it would be wrong to 
announce a positive diagnosis. These early signs consist mainly in a more 
or less watery diarrhoea, tinnitus aurium, associated perhaps with nervous 
trembling or even vertigo, mild colicky pains, more or less nausea, a small 
and rapid pulse, and a tendency to peripheral coldness. The cool and 
pale tongue, some burning sensation at the epigastrium, perhaps a little 
griping, complete a picture which is certainlv not suggestive of the gravity 
the case may assume a little later on. In all probability those cases that 
end in rapid recovery actually represent very slight degrees of choleraic 
infection. But unless the modem methods of bacterial examination are 
accepted as giving absolutely reliable results, we have no means of reaching 
a positive diagnosis of cholera in this the incipient stage. If during the 
prevalence of an epidemic such cases are generally set down as instances 
of the disease, we have, nevertheless, no right to say that they have been 
proved to be such. Even if subsequent events bear out the truth of our 
assumption, its arbitrary nature must be apparent to all before the sequel 
has furnished the needed demonstration. 

Precisely similar svmptoms, during the absence of an epidemic, would 
invariably be assumed to merely indicate the presence of simple cholera. 

It seems to the editor that m this direction the chief practical signifi- 
cance of Koch's researches is to be found. If modern bacterioscopy will 
give us the means of deciding positively, in a given case, whether we are 
dealing with n non-contagious disease like cholera morbus, or with a malig- 
nant affection like the Asiatic variety, we should eagerly welcome tlus 
new method of conducting scientific inquiries. 

In the chapters on Etiology the details of Koch's researches will be 
found, together with the reasons for and against the acceptance of his 
doctrine concerning the causation of cholera. But it has oeen deemed 
expedient to devote a separate cliapter to the methods of bacterioscopy, 
espe(ually as applied to diagnosis, and this will be found at the end of 
the present part of the volume. Disregarding for the moment the modem 
bacterial aspect of the subject, let us next turn our attention to the stage 
of fully developed activity of an attack of cholera. Here we are confronted 
with difficulties that seem slight as compared with those previously encoun- 
tered. They may nevertheless constitute an effectual barrier to positive 
differential recognition. 

Many writers draw so vivid a picture of a rarely-missing group of char- 
acteristic symptoms, tliat the veriest tyro should at a glance be able to say: 
** This is a case of Asiatic cholera. '' 

As a matter of fact, however, the strongly marked features that make 
quick differential recognition easy, are often observed only so near the 
end of a fatal attack that the announcement of death may be almost 
simultaneous with the establishment of a positive diagnosis. 

Suppose we have vomiting and purging, a livid hue appearing first 
at the periphery then spreading over the body and deepening to marked 
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cyanosis, a feeble, filiform, fading pul8L% even viKible emaciation, chanurter- 
ized by einking of the eyes into their orbita, hollow cheeks, and empty 
temples; lot there bi> violent muscular cramps, a cold skin and cool bruath, 
a haaky voice, a coastant craving for drink with extreme exhauBtlon; 
finally even allow the stools to resemble rice-water, and wo are yet com- 
pelled to state tliat everj- single symptom and all combined may occur in 
violent cholera morbna, where no spociflc infection has taken place, and 
where in consequence there is no fear of spreading contagion. It would 
be folly to attempt to disguise the fact that simple cholera may assume this 
grave type and even end in death. Cases of this kind are frequently re- 
Bponsible for the rumor that Asiatic cholera has invaded a place. It is 
only the sequel, i.e., the absence of spreading infection, that permits a real 
diagnosis. 

As the subject of pseud o- Asiatic cholera is both interesting and instruct- 
ive, it will not be amiss to select a few tj-piwil cases at random, from the 
large number that have been from time to time observed. Tlie cases are 
all r«»nt ones, and some of them have not hitherto appeared in print. 

Case 1. Rapidly Fatal Sporiuiic Cholera. — The following eaae was obaerved 
bv Dra. J. Ct. Johnson and Jewett of Brooklyn, on July 9th, 1B74. Tlie patient. 
UttTV Ann Harrison, 54 years of h^. weU jireserved and temperate, woa seinHl 
suduenlv about raiiini^ht with purfpng, vomiting and most violent cnunpo in the 
back, siiles and culves of tha lees. The countenance was pinched, the skm of the 
h&nda shriveled, and the breath was cold. Rice-water disoharg:es followed eacli 
other in rapid succession, the vomiting was frequent and increased the pain and 
distras. The patient was perfectly rational in the intervals o( freedom from pain, 
and was able to give an aix-ount of the bej^nning of the attack. Tlie following 
momingf there was a slieht effort at reaction, but the patient sank stmdily and 
died in collapse within 24 hours after the beffinning of the seizure. A cafhetcr 
intiwduced itborlly before death faileil to detect any urine in the bladder. The 
circumstances attending the appearance of this case arc thus described by Dr. 
JohTiHon:^ 

A man named Callahan bad purchnaed u cargo of damaged fire-cruckeis and 
bad stored 350 boxes in the room adjoining that widch Mrs. Harrison oot-upied. 
These cmckers had been on a three-montlis voyage from China in a leaky slupand 
hodbecenicthorougblysoakcd with the leakage and the bilge water. The room hod 
s southern exposure, and the hot broibng sun had produced such a decomposition 
• ■ •■ ■ - t the I ■ ■ ■ *^ 
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of tills immense mass of v^vtable maner that tne boxes had dropped apart, 
even the wood of them being rotten, and the paper of tJio boxes and of the flre- 
ciackers being reduced to a i-oitcn pulp. This room communicated with the room 
Itm. Barrison occiipii'il liy [iililinti: doors (parlors); these from the settlinE of thu 
house did not completely oli>se. Iiiit left a crack of ^Ktut an inch, through which 
ti\ tliis miasm from licut, nioiHtuivand decomposing vegetable niatterescaped into 
Hn. Harrison's room. Her bed was af^inst the doors on the other side. As if 
this was not enough, the man had pliu'vd cm the roof of the extension in the hot 
■no masses of these crackers taken out of the boxes, and a thunder-storm coming 
after they had been thoroughly wetted, they were put back into this room tor 
! sun of a Jul)' day to dry them, and no means of escape for the effluvia except 
into Mrs. Harrison's room. Other times wet crackers were placed upon the roof 
to dry, and the stencil wasso great that the family iip-stoirs swept them 3lf on the 
ground, when tliey were left to the alternate moisture of the rains and the heat 
of the sun, till tbisniusOiy pulpwould feel under your feet Uke soft brewer's grains. 
Cask 2. AgpraitatM Cholera Mrrrbaa simKlaling Cholera AKiatica. — The 
[oUowing is a brief account of a case occurring in the iiroutice of Dr. E. C, Hor- 
WDod, of New York, in tlie summer of 1877, and which he reported to the authori- 
tiMna one of Asiatic cholera. Peter Van K., aged 51, a tetter carrier, had always 
been healthy, with the exception of occasional slight bilious attacks. On July 13th 
he felt rather poorly and expected one of his usual attacks, but the following day 
was apparently as well as ever. The next da^, which was Sunday, he was m ex- 
cell«int spirits and took a drive with his wife m the morning, butliod no appetite 
for his dinner and complainiil of feeUng poorly all the afternoon. On Monday 
aflmioon he was seised with vomiting and purging with cramps in the abdomen. 
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Wlien seen a tew houra later he was sittinR on n sofa, veiy pale, with a pinched 
aad anxious expresttion on liin iocs: Ihe eyes were xunken. tlie pulse wafi quii-k 
and feeble, and the hIud cool. After presciibin^ For the patient Dr. Hanvood left, 
intending to return a few bourn later, but was soon called a^ain. At this time 
tlie man waa very restless, the fa^.t; was more pinched, and the skin, especially of 
tlie hands, was pale and covered with n, cold clammy perspiration, and presented 
the characteristic " washer wonian'H appearance." The pi-ostratioQ was marked, 
the breath was cool, the voice was busl^-, there were cramps in tJie flexor muscles 
o( the 1^, the pidne was quick and very feeble, and the temperature slightly 
subnormal. There were frequent rice-water discharges from the bowels. The 
patient died early the following morning, less tlian twenty-four hours after the 
beginning of the attack. Some time after deatli, on moving the body unmistak- 
able contractions took place in the arm and fingers, and a uiemionieter placed in. 
the axUla registered 103* F. 

The certiScate of death from collapse induced by cholera, was refused by the 
Board of HealUi, and the case was put into the coruner's hands. At the autiinay. 
made thirty-two hours after death, tlie stomach was found to conttun about liiuf 
a pint of watery fluid of the coloi' of oatmeal. The mucous membrane wa» pinU- 
isli and injecteil in spots, eroded and could be easily stripped oIT. The small in- 
testines contained the same sort of fluid. There was no marked projection of 
either the solitary or agniinated glands, and the mucous membrane wna pole 
with here and there little points of congestion. The coroner gave a certificate of 
aggravated cholera morbus. 

Case 8. Sporadic Cliolera.—Dr. Tripp, in the Louisville Medical News, Decemi- 
ber2T, 1884, reports the loUowing cases occurring in the practice of Dr. Pennebaker; 
Mr. A. K., aged fifty, single, farmer, well developed and nourished, previoui 
health good, was eucfdenly attacked on the afternoon of August 80tii, about four 
o'clock P, H. , witli vomiting and purging. He liad been in his usual heul th up to that 
time. Theii! waa no prodromic diarruuea or nausea. The purging and vomiting 
recurred at intervals of ten or fifteen minutes for about two hours, when he be- 
came wholly unconscious. The stools were preceded by little or no pain, and 
emesis by no nausea. When I called the patient was comatose, and in collapee. 
Pulse not perceptible; akin cold, clammy, and of a color resembling the " bliush. 
leitden-hued skin of epileptics after tlie long-continued use of nitrate of silver." 
The pupils were dilated and the respirations were not |>erceptible. 

As he had been in this extreme condition buta short time, artificial respiration 
waa applied at once. The bowels moved apontaneoualy. The stools were odoi^ 
I^a, watery, and contained the " rioe-grain depoeit. Respiration showed a ten- 
dency to return. Morphine sulph. was given by mouth, and hot apphcations 
made to the extremities and abdomen. Respiration was resumed without further 
assistance in a few minutes. The patient vomited the morphine, and 
given hypodermicolly. Consciousness retiu-ning, severe cramps in th< 
of tlie calves were complained of. 

As sixin us the patient had revived suQlciently to know those around him, the 
purgmg !LK~jin induced the condition of collaiise, making artificial i-eapiratJon once 
more iwcehsary. Morphine was given under the skin. He became conscious, 
iimlin the course of an hour the purging ceased. I ordered an enema of one drachm 
tincture of opium in staivh-water, repealed every two hours until four o'clock A.M., 
wlien the bowels were diecked. Ijiq pulse was weak, slow, and irregular, and 
Uie mental faculties sluggish. The thirst was intense. The )iutient vomited 
several tiines. Ordered 

Quinicesulpfa J i. 

A<^id. sulph. oromat 3iv. 

Byrupi.... {555i. 

AquiB deat f<"3j- 

M. Big- '■ ^"^ drachm every two hours, alternated with pepsin gi-. v. 

August Slst, P.M., the pulse was about one liundred, and weak, the skin in- 
active and cold. The kidneys acted for the first time at noon, but the seci'etion 
was scanty. The patient complained of lumbar pain. 

ConvtJescence was slow but not characterised bv thetyplioid conditions which 
so often follows reaction. Dr. Tripp makes the following comments on tilts case: 

The clinical history presents all of the symptoms of a so-called fulminant case 
of true cholera. Tlie first thing noticed is an absence of all prodromal symptoma 
whkih in tlie majority of cuses occur; next, the early appearance of the algid 
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n earlier period with proiiromic svrap- 
it wtis to all nppcaruni'eB moribund, the 
:s and pulse beiOK imperceptible, and the resort to artjljfial respiration 
. . u to hiive bena the only thing tliiit tould coax the ebbing tide ot lite 
boi'k u^ia. It is to be r^i-ettcd that the thermal range was not taken, both 
during' the stage of collapse and after reaction had set in. As fur as could be dia- 
L'overed witliout the thermoinet«r, the fever durint; reaction did not run very 
hi^h, OP continue longer than a day or two. The muscular cramps in the extrom- 
itieH and Hupppeeaion ot urine were' marked features. The urinu was not tested 
lor albumen. Absence of uremic symptomH, and also of the typhoid condition 
during convaJesence, would appear rather exceptional when we take into ac- 
count the (gravity of the case. However, recovery was slow, with considor- 
able gnstro-mtestinal irritation. 

Casb 4. Choleraic Diarrhoea.— Under this heodioK Alex. W. Stirling, M. B., 
&[ Slaplctou, Cumberland, records in a recent issue of the British MedicalJournal. 
the following case: 

On the forenixin of July S3d, I was eent tor to visit Mrs. C. She had been 
a woman of fair heultli and of a ruddy complexion. She was in her sixty-fifth 
year. She had been suddenly seized, the previous evening, by cramps in Die bock 
of ine \egn and thighs, and in the abdomen, and by severe vomiting: and diarrhoea, 
for wliich her friends had administered a, dose of castor-oit. These symptoms had 
grown gradually worse, and when I saw her her face was pale and anxious and 
her skin cold and dunip. Tile temperatm'e in the axilla was 98°; pulse 120, regu- 
lar, but very weak. The cramps recurred every teu niiDut<«. beginning in the 
legs, and extending upward to the abdomen, and then follow^ inimetliately 
purging and vomiting. So irritable waa the stomach, that she had been unable 
tu retain any food since the previous night; and there was no means of quenchiiuf 
her extreme thirst, for even a mouthful of water was returned at once. Small 
quantities of brandy and water, brandy and milk, and milk and lime-water, were 
tried witliout avail. Chloi'odyne was given, but it also was vomited, Musturd 
was applied to the legs and abdomen, but to little purpose, as I found when I re- 
tumeU later- Subcutaneous injections of stimulanta now tor a lime some wliat 
restored the pulse; but the improvement waa sliort, and ere long it liod become 
nearly imperceptible at the wrist. In the evening she was still unable to retiuii 
anything in the stomach, and remained so till tlie end. One-sixth or a grain ot 
morphia given hypodermically had relieved the crump to some extent; but, in 
8pit« of tne free use ot stimulants, she became gradually weaker, the voice ins- 
dune husky, and at midniglit she was in a state of collapse, the vomiting and 
purging ceasing as this grew more mariced, till they completely stopped unless 
anything were tjiken to relieve the tlurst The temperature was always sub- 
normal. 1 did not see the vomited matter or stools at midday: but in the after- 
noon and evening the latter were of a character eornaponding exactly with the 
deacriDtionK given ot tliuse of Asiatic cholera. The fluid contained no bile, but 
was cleatv thin, and watery, and had no faecal look or smell, but contained ripe- 
like bodies in suspension. The vomited matter varied with the amount ot litiuid 
swallowed, being sometimes clear and watery, or stained slightlv green, or glairy 
aud containing more mucus, but I saw no Qocculi in it- She liai) passed no wat«r 
nnoe Monday evening; an<l at one o'clock on Wednesday morning there was no 
sign above the pubes of water in the bladder; but to make supe I passed a catlieter. 
1 found it absolutely empty. The collapse became more profound; and iu the 
early morning she died, having remained sensible to tlic lost. 

Five days later, her son consulted me on account ot watery diarrbiea and 

* - the legs; but lead and opium pills relieved liim, and he was well in a 
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In his n ' 



_ n this case tJie author says: "How great may be the resem- 

blanw of summer cholera to true Asiatic' cholera, oh exempliiled in the al>ove, and 
to same extent t« poisoning by arsenic, is what strikes me as noteworthy in the 
above case. Tlie idea of the latt«r I dismissed from my knowledge of the people 
and their surroundings, as well as from the fact that the vomitii^ and diorrhtca 
had not the characters usually seen in such cases, nor was tliere any pain in the 
stomach. Had the case occurred in a seaport town, except from the ubsen(^> of 
the germ, tliere iiiiirht liave been diiBculty in deciding as to its nature. Dr. Bris- 
towe says, in lii.s "Tln.'uryand Practice otMedieine, page 761; 'The^mptoms 
have, in tact, a close i-L-seiublance to tliose of Asiatic cholei-a, but differ m>m that 
cUoiJoally in their circuiuslaocee; tlial tlie evacuations rarely, it ever, a '' 
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rice-water cJmracU'r or are devoid of hil<>; that Ihe urine is not generally sti[>- 

Spesaed: and that th@ collapse is neither so Buditen doi* so extreme lui in tJie epi- 
eiaic dieeoae.' aln the ca«e ol Mrs. C the rlcii-water (;harscter of the etookt nas 
most marked; there nasnobile; theurine wascomplett'lyBuppressed, and collapse 
was present to a considerable degree vrhen flret I saw her, and had becoroe as ttb- 
soliite us is ooDflistent with life within twenty-four hours. If we suppose tile case 
to have occurred in a town open to choleraic infection, the illness of the sod, 
though banning' five days after his mother's death, might tiave been taken as 
evidence in favor of the contagious character of the disease." 

pASE 5. Simple CAoiera. — In the "Annual Report" of tlie Supervising 
Sui^eoa-Oeneral of the Marine Hospital Service of the United States, for Uie 
Sscu yrar 1834, we find the foUowinE record of a fatal case of simple cholera: 

C. W., aged 20 years; nativity, int-ginin; was admitted to the marine ward of 
the Good Samaritan Hospital at Cincinnati, Ohio, July 9, 1883. Died July 12. 

History — The patient, a deck-hand from the steamer Will Kyle, woa takt-n 
sick with diarrhuea several days before he made application for relief. At the 
time of hia admission to the hospital he was suftering' from diarrhoea, ptun in the 
back, thighs, and calves of his leers, with temperature of 82.3° C. The next morn- 
ing bis temperature was normal, out rose to 40° C. in the eveninc'. Simultaneous 
vomiting and purging began about noon and continued during the day and Qigliti 
accompanied with severe cramping of the muBcle« of the abdomen, ttack, thighs, 
and calves of the legs. The dejections, which were frequent and in great quan- 
tity, resembled Mur% depots, and similar matter was vomited, with the adoilion 
of bile. Pulse frequent and feeble. Urine high-colored, free from alliwtien, and 
scanty. Respiration frequent; voice trembling and feeble. EHHtress and anxiety 
were marked symptoms. Jutv 13, the day he died, epistaxia occurred, and could, 
only be checked by plugging the posterior nares. His temperature fell to 36° G.: 
algid symptoraH, resembtiDg those of malignant cholera, followed; pinched foce; 
i^ coldness of the extremities; skin of hands shriveled, and eyes deeply sunken. 
He beoa«ie comatose a tew hours before death. 

Autopsy — Rigor mortis well marked; stomach nearly empty; mucous niena- 
brane inflamed and softened to such an extent that the rugee were hardly viaible^ 
The inflonmiation was geneifd, but did not extend beyond the mucous layer, 
which was mucji swollen, and came off witl) slight pressui-e of the lingers. Tli« 
vensels of the small and large intestin-es were distended, giving these viscera a 
deep-pink color. T he v contained considerable excreta, I'esembliug the dejections. 
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gall-bladder full, and ducts free. Kidneys aniemic but not diseased. Spleen 
somewhat enlarged. Hy|iostatic congestion of posteriar lionlerot both lungs and 
tiepatization of the base of each. Right side of heart contained a little nlood. 
Blood in heart and arteries about the color and consistence of black molas6e& 
Brain not examined. 

Case 8. Simiile CTioiero,— The following is a succinct account of a case of 
nmple cholera of unusual gravity, which occurred recently in the practice of tlta 

Mr. R., est. 53; German. He wus of temperate habits although his occupation 
of restaurant keeper necessitated a certain amount of irregularity. I was sum- 
moned in great haste at 3 A.M. to see liini. as he was sup|>osed to lie dying. This 
happened during the heated term in August, 1884. 

The patient was found in complete collapse, livid, cold, pulseless, but moanin|^ 
from pain occasioned by muscular cramps. Vomiting and purging had come on 
only six or seven hours ago. The discbarges had within the past hour assumed 
a. watery consistence, and occurred about once in Hfteen minutes. NoUiin^ had 
been retained by the stomach for several hours, yet vomiting still continued 
The poor sufferer looked indeed moribund, yet hia Intelligence was retained, and 
in a husky whisper he caUed constantly for cold drinks. IJo symptom belonging 
to tJie collapse stage of Asiatic cholera seemed wanting. 

Hypodermics of camphor dissolved in ether, braudy, and after a while one- 
third of a grain of morphine were given. Heat, friction, sinapisms, were liberally 
employed, and to my great surprise and satisfaction the (latient rallied inside of 
two hours. Suffice it to say that he made a rapid and complete recovery, 
soon OS pu^ng had ,.-eased the I'ectal temperature was found to be 100.3' F. ; I 
axillary temjier-ilure could not be toJten on accouut of the restlessnem of tba J 
patient. 



DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS. 

Sach cases could be multiplied ml libitum. But it seema unnoct'saai'y 
to iwiduce further isolated evidence in support ot the assertion that our 
ordinary clinical methods are at times insufficient to warrant & differential 
diagnosis. And that, therefore, it has often been found imperative to "await 
developments" beforo giving an absolute and definite opinion whether 
aitnple or A^tic cholera was present. 

One of the most recent UTitera on cholera. Dr. Stille,' has so well ap- 
preciated and demonstruted this difficulty, that in view of the intrinsic 
importance of the subject wo her« insert a quotation from his article. 
Speaking of the most chanicteristic eymptoras of Asiatic cholera, he aays: 

But every one of tJiost? symptomB may ocrnr iu choleni morbuH produced byadi- 
rpetirritationof the slomachanJ bowolfl. It israther their ntilure, wai'epeat, than 
their pbenom^natliat distinguishes these two affections from eiu^h uttier. In «.t- 



denotea a deHnite disease identical in its cause, phenomeaa and residts. It is no 
more a disease than dropsy or fever is a, iliseuse. It in a complex group of symp- 
toms which have in common the fact tliat they pnx!t;ed directly rrom the gastro- 
intestinal irritation, whose degree ot severity — Le., tlie presence or absence ol 
certain grave symptoms — and, above all, ite issue, depend chiefly upon the nature 
and intensity o( tlie cause of the attack, and also, necessarily. u]>on the degree 
of resistance opposed to it by the subiLi'ts of the disease. Nothing huH 1&1 to 
more error in reganl to epidemic cholera than the ignorance of this patbol<^cal 
fact by some and the disregard of it by others. 

Further on he writes a« follows: 

The Greek, Roman and Arabian conceptions of cholera morbus included a 
discliaige of bile, the very syiiipt<im for the absence of whicli Asiatic cholera is 
notorious: and also that the classical cholera, or cholera morbus, ended in recov- 
ery even more frequently than Asiatic cholera terminates in death. But local 
epidemics of chitlerJ moAua sometinies take place whidi are ot n severe and even 
of a grave type, and whidi also appear to originate in some peculiar atmospheric 
influence, for ihcy pi-cvail to a limited extent and in connection with vicissitudes 
ofweutli>-r. Still luorc circumscribed epidemics liave been traced to unwhole- 
some food and drinii. and innumerable instances of individual attaclu have been 
caused by irritants that are raoiced us poisons and otliers which are reckuniid as 
food or medicines. 

MacpherBon,* after a detailed discussion of tho subject, soys: " Cholera 
indica is essentially a very fatal disease, while cholera nostraa ia usually a 
mild affection and is seldom fatal, although it was called alrocitsimiut el 
peracutus, and has undouhttnilv killed in from eight to twenty-four hours. " 

Yet ho freely admits tliat there is not a single symptom that is pathog- 
nomonic of cither disease. 

In this place the writer may bo, allowed to quote from a recent article 
bv himself, published in The Medical Recortl of November 29th, ISHi, 
wliich called attention more particularly to tho necesaity of bacterio- 
eoopy for diagnostic parposea: 

*"' It is obvious that the earliest possible recognition of the very first cose 
of cholera that might appear among us would give us the best cliance for 
prompt action to prevent any extension of tlie disease. Now, it is a 
lamentable fact that the most careful analysis of symptoms docs not always 
vnable ns to distinguish, in a given case, cholera morbus from genuine 
Asiatic cholera. Indeed, it is held by some phj'sicians tliat the two dis- 
eases differ in degree only, and not in kind. 

** Without stopping to consider this point, we must yet face the foct 
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tiiat our tisiml inpthocia are inadequate to differentiate witli absolute cer- 
tainty an attaek of violent and fatal cholera morbus from onu of tnio 
cholera. The kind of reasoning hitherto employed by physicians haa neo 
easarily been of the a pogleriori variety. That is to aay, if a suspicioua 
caae recovered, and was not soon followed by other and rapidly fatal cases, 
the disease was classed as cholera morbus. If, on the other hand, the first 
suspicious case was quickly followed by an increaaing number of fatal 
cases, the diagnosis of Asiatic cholera was subsequently made. Mani- 
festly, a method of this kind might give tlio cholera a cliaitce to secure a 
dangerous foothold before being recognized as such: and one need not bo 
an alarmist to entertain grave apprehensions should sueh a misfortune 
befall us. But in view of recent diseovorios. it now seems possible to 
decide jweitively and in a very short time whether we are dealing with 
the comparatively benign cholera nostras, or with the eminently mulignnnt 
Asiatic cholera." 

And further. " in scientific bactorioscop^ wo have quite poasibly a reaily 
means of detecting with certahity the existence of cholera." Since the 
above W)is written the editor has not Imd reason to change liis vicnra. He 
still believes that competent persons may be able to decide from micro- 
biological ei*idence which disease we arc dealing with. But of course 
it is to be admitted that others hold a different opinion, and confidently 
assert that the various attributes of the comma-bacillus furnish iiisitOicient 
and utterly unreliable data upon which to base a differential dia^ods. 
From the same article the fnllowiug is also taken, iis having a bearing on 
the subject under consideration: 

But inorderlo familiarize ourselves with the neeeasnry delaiLs of IheB4^ modem 
metliods, earnest study aad some exnerience are csaeatial. I hold that we have 
not tile right to ignore the lig-ht tliat has been shed on the true nature of inlcctioua 



. . . ^ fcoenly searching spirit of modern experimental inquii;. , . _ 

Let the Btule Health Boards or^nixe properly equipped lalK>ratoriea for tlie pur- 
pose ofaRording suitable todhties for thio kind of sUidy and researi^h. individual 
physicians witli sufficient time and private meaus should take an active intermt 
in all that relates to the eiiamination and cultivation of bacteria. L* llie medical 
profctBRion of our countiy to be put to shame by its attitude of uputiiy toward 
matters of serious concern to the public welfare? Are wo to !«• muile the laugh- 
ing stock of our transatlantic confreres? Two well-known pliysiciiuiM of our (^untry 
have already attempted to overthrow the diagnostic si^^iiilkaiix' <if tli<- t>^i<,-i|1iis of 
tubercular consumption, the one by claiminif it to bi- :i t;il-i iv-.i;il. n..- nthi-r by 

asserting its identity with shreds of fibrin. Butneithi'i- l!i >' tihz Dh'ijIIht hau 

at the tune of his pretended discovery ever beheld tlic Uui' dinilhi'i liibcTrulosis, 
To avoid similarly ridiculous errore ive need expert teai.'lii:rci or bactvrioecopy. 

And further: 
Koch's conclusions were accepted without hesitati 

best, und who have had occusion to witness his cooBcientious unti pai.. ^ 

methods of eotiductine all scientific work. Thus, in Germany, Hen' Von Oosslsr. . 
Minbt«r of Public worship, Education, and Medical Affaira. Ims already orderM 
tJiAt a certain nuniber of medical men are to l>e auninioned to Berlin eveiy year | 
to Ko through a course of study, lasting from a fortnight 1o tliree weeks, in onhfr 
to learn the new methods of investigation connected with bacteria and uiii-ro-or- 
gauisms, but chieflv to become scnuainted with everything connected with tho 
rommu-bacilhis and the methods of cultivating it according to Koch's method. 
The sevenil Federal UoveramenU have been likewise offlciaUy requested to select 
n number of medical men for these courses and to inform themto nold tbemnelves 
in readineia to come to Berlin. In oiu' own country, however, there is still, even 
in the tanks of the medical profession, an unfortunate disuoution to ivgord the 
entire subject of bacteria ua trivial or fanciful, and unworthy of serious consider- 
aUon. 



And finally, concoming the present status of this kiini of investigation 
it was said: 

That B<^entiflc bacterif>li«y U as yet in its infancy all will ailmit. But let «9 
not blindly jj^oore ita actual accomplishmentH, We may never be able, perhaps, 
to completely eradicate conaumption or suppress ull contagious discasea, but at 
present we are without the slightest doubt nearer to such a desirable consununiL- 
tioD than we were betore the era of bacterioscopy. 

In this place atiusion may also be made to the recent debate apon 
cholera whicn took place beforu tlie Royal Medical and Chirurgical Society. ' 
Mr, C'heyne, who studi«l tho subject during the Paris epidemic of 1884, 
replying to tJie contrary assertions of Klein, positively showed that Koch's 
cholera bacillus, whether comma-Bhaped or not, poBsessed unmistakable 
characteristics, sufficient to separate it from all other known bacteria. It 
was clearly a distinct Bi)ecies, It is significant that Klein was compelled 
to acknowledge tliat the curved month-bacilli had to be grown in media 
different from those of tho curved cholera-bacilli, in order to maku tlie 
respective cultures look alike. This alone is a positive proof of the fact 
the cholera commas are as distinctly different from the eimilarly shaped 
buccal organisms as they are from the Fiiikler microbe, and the cheese- 
spirillum of Ueueke. But it does not follow from this tliat Koch's com- 
mas must be causative, even if they are clearly diagnostic of Asiatic cholera. 

In an editorial article on the above debate, aleiuling, medical journal* 
remarks that "the establishment of a causal connection between the 
comma-bacillus and cholera is of far less practical importance than this 
other achievement, "which, it would appear, may now l>e fairly credited 
to him. I.e. Koch; namely, that he has supplied ua with a means of diag- 
nosing Asiatic cholera in the early stage." 

So, too, in a critical review of Uiis recent English discussion Dr. 
Gaffky ' has shown that tho objections of Klein cannot be upheld, and 
that they have by no means invaliiltitwl the conclusions of Koch, es- 
pecially with regard to the iKJssibility of reaching au early diagnosis, if 
careful search 1« made for the cholera-microbe. 

But to resume: While we must admit that the most careful scrutiny 
of clinical phenomena will not always mrffice for diagnosis; while, etcept- 
ing the diarrhtea, every one of the usual signs may be missed, and yet the 
patient die of cholera, wo must nevertheless, emphasize those clinical 
symptoms that are of decided value in arriving at a correct diagnosis. 

The discharge from the bowels constitutes fhe first symptom, both in 
point of time and as regards actual imjMrtance, that demands attention. 
Considered alone there is nothing decisive or pathognomonic about this 
sign.' 

Yet when copious watery dejections follow an ordinary diarrhtsa, or 
mark the incipience of disease, when they occur with increasing frequency 
and losing all fecal odor and appearance, assume a rice-water likeness, 
ve may surmise cholera. If a careful history of the patient is taken, re- 
Bnlting in the exclusion of irritant [wlsoning, and if we have reason to 

■ London Lancet. March 38, 188.5. 

•The British Medical Journal, April 4, 1885. 

'Deutsche Medjciniache Woehenschrilt, April 16, 188S, p, Z50, 

'TheHndinpoftheconima-bacUli insuspecteddischar^esis purposely left out of 
consideration in this place; tor many may not be willing to accept that kind of 
evidence as conclusive. And of tliose who have this willingness, a targe propor- 
tion may lack the time and training necessary to obtcun satisfactory proofs of 
ihcir speciflc identity. 
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]M)li«vo that ho may have been exposed in some way to infection with 
AHiati(5 cholera, oven though there has occurred no similar case in the 
locality whore ho then is, we may safely say that the case is one of Asiatic 
(!holem. If there is no history of possible mfection and the case occurs in 
u wuvboard town, we must nevertheless regard it with grave suspicion. 
In th(^ Hinallor inland towns, where communication with other places, 
HtatoH and foreign countries is at a minimum, a case of that kind may 
ho rogardcMl with less suspicion, but should nevertheless be closely watched. 

Again the abrupt appearance of copious rice- watery discharges, quickly 
follow(Ml by vomiting, collapse, cyanosis and other marked symptoms that 
mml not bo ro])oato(l here, will justify a diagnosis of cholera Asiatica, espe- 
cially if the j)OH8ibility of infection cannot be positively excluded. 

Other valuable diagnostic signs may not be ignored. The exceedingly 
rapid cooling of the surface of the body is certeinly quite uncommon in 
ominary diarrlupa, or simple cholera morbus. In Asiatic cholera, as we 
liavo seen, it is the rule. So, too, the speedy fading away of the pulse, 
and esfKHnally the development of deep cyanosis are exceptional occur- 
nuioos, even ni severe cholera morbus. Another valuable sign is afforded 
by the quick interference with, or the complete suppression of, various 
«iVr(»tion8. Tliis is likewise hardly ever seen, to the same extent, in other 
disiMU^es, 

l*iiinf 111 muscular orami>8, occurring when there are only mild diarrhooal 
manifestations, should always put us on our guard. When all these symp- 
toms iKvur in onlerly sequence, as has been fully set forth under symp- 
t<>maU>logy, they coiistitute a formidable array of evidence for a safe 
diagiuvsis. Should the jiatient live, the cycle may be mluie yet more 
iM>mpleto by the suiKTvention of those disturbances that have been detailed 
in di>«irribing the iKTitxi of reaction, and under complications and sequelae. 
A simple diarrluwi or an attack of cholera morbus is scarcely ever followed 
by a tniiu of morbid manifestations that in Asiatic cholera are common 
ovont*. Si> that if indecision characterizeti the physician's judgment at first, 
it mav Ih^ n^plaixni bv relative wrtitude later on. A fatal issue need not, 
thort^^m\ Ih> a\^*aitoil lH>fore a detinite opinion is formulated. 

Thon^ are yet other aids to diagnosis. Simple cholera can generally 
bo tniiXHl l>aok to a definite exciting cjiuse, be tliat some alimentary dis- 
turl^aniv, an irritant jx>ison, i\>ld, ael^auclu or any other a^ney capable 
of pnxiuoing int«Jtinal mia^hief. The development of the disease is often 
much slower than in Asiatic cholera, though at times the reverse obtains, 
and cholera morlnis is develojxxi with startling abruptness. Xo matter 
how pn^fus^^ the diarrho^ mav Ih\ the evacuations but rarely lose all 
tra<v of foi^l txlor in simi>le ciiolem, Apiin, thojigh it may lose its 
o«i>lor ivmpletely* yet the chara^^teristic nc>swater appearance of the' 
irenwine oholeraWux^l is only eXi»ptionAlly found. 

Tht^ vomitiiur of sjx>ra*iio cholera generally txvur? Ix^foTv puT^ng, the 
stomach Iving first to suffer in the x'ast n»ji>rity of oasi>s. In Asiatic 
eholoTa we Ivuve wen that vomiting* as a nile, follows the purging hy a 
^iofinite interval. 

limpid fluid is hanllv over thn^wn up fn>m the 5^omach in simple 
oholorft^ ^hon\*s it is rare\v wi:«»i\l in the Asiatic variety, Rktody stools 
aiv unknown in cholera worbns; in gTa>v cholera A^tk« they are at 
least not Aer>* infrnN^nentK The flabbx ^ douchy vendition of the abdomen 
with the phx-sh-^ftl s\o^s of a^vnwnUt^iu: tiui*J in the intesdiw^. beJoiigs to 
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Asiatic, but not to simple clioleni. Pnecordial oppression, ^reat anxiety, 
intt^nsc dyepncBa are al>seut in simple, often present iu Asiatic cholera. 

Cholera morbus may lead to lind collapse, yet the skin rarely assumes 
the icy coldness and deep purple or blackish hue, observable in epidemic 
cholera. The marked lose of cutaneous elasticity, resulting in tiie per- 
sistence of pinched-up folds of skin, is part and parcel of the latter but 
not of the former malady. Complete suppression of urin?, which, aa has 
been shown, is quite common in Asiatic, ia exceedingly rare in simple 
cholera, although even in the latter alTection the renal secretion is often 
much reduced in quantity. 

From this brief survey of the main pointe of difference in the symptom- 
atology of simple and epidemic cholera, the reader will infer, what has 
been repeatedly mentioned before, namely, that in a given case it often 
requires the utmost circumspection and the careful balancing of probabili- 
ties before a corroct Judgment can be formed. Moreover, tliat where a 
clear history ia not obtainable, a differential dii^Tiosis based on individual 
Bymptoms or groups of symptoms will frequoutly be impossible. 

It remains now to glance at a number of morbid states that have a 
symptomatology resembling the disease, but in which a painstaking exam- 
ination will generally dispel the suspicion or supposition of actual cholera 
Aaiatica. 

Acute intestinal obstruction, strangulated hernia, the earlv eta^ of 
peritonitis, espocially when due to perforation, violent gastric, hepatic or 
renal colic, may all lead to such serious sLo<^'k that, during the prevalence 
of an epidemic, and on superficial examination, they may be and liave 
been regarded as cases of choleraic collapse. 

Draac'he states that incipient pneumonia, typhoid fever, acute exantbem- 
atous diseases, and even acute tuberculosis, have been mistaken for 
cholem. And he adds tliat cases of that kind, during the excitement 
of an epidemic, are everywhere at times erroneously classed as cholera. 

So, too, acute intoxication from corrosive substances, as well as arsenical 
poisoning, have been and may bo mistaken for Asiatic cholera. Indeed to the 
dliterate lower classes their undeniable analog^' has repeatedly seemed so 
Btriking that disastrous consequences or at least threatening popular dis- 
turbances have resulted. 

The most frequent charge has been that the wells were poisoned bv 
some criminal. In the recent French, Italian and Sjunisli epidemic ( 1884) 
physicians have likewise been openly charged with poisoning their patients. 
In eovemi instances reputable doctors have been mobbtni on this absurd 
imp position. 

Poisoning by commercial acids, such as nitric and sulphuric acid, and 
intoxication with corrosive sublimate, resemble to a certain extent the 
effects of choleraic infection. The stomach being, however, always first 
to suffer (unless indeed the symptoms indicate disease still higher up), 
and u clear history being often obtti.i liable, there should generally be liUle 
difficulty in differential diagnosis. 

Where irritant {loison has been swallowed the abdominal pain is, as 
a rule, intense, constant, and bnrniug. Violent paroxysmal colic may 
occur, although this is rather exceptional. Still these symptoms do not 
occur in Asiatic cholera. If there is neither smarting pain nor rawness in 
the month and throat, a disagreeable metallic taste often leads to the 
r©cc«nition of intoxication. 

The stools are never as watery and copious in poisoning as in cholera. 
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On the other hand they are frequently mixed with blood, give forth a 
fetid odor, and occur with pain follow«i bv tenesmua or smarting in the 
rectum. The vomit is generally bil ioua and bloody in corrosive poisoning. 
Again, althougli the eecretion of urino may be much diminished, it is only 
exceptionally quite gupprnssed. Strangury often follows poisoning, or 
there may be merely veaiciil tenesmuBL 

The general appearance of patients suffering from irritant poisoning is 
likewise diflerunt from wliat is commonly seen in cholera. There is Teea 
pinching of the features, the cadareric hollowness is abeout, the voice is 
not tlie vox cholerica, and though collapse may be quit© as pronounced, 
cyanosis never attains that pitch of darkness seen in cholera. 

Nevertheless, cases of criminal poisoning by arsenic have been repeatedly 
mistaken for cholera. Thus Flamm records the singular ease of a French 
woman, who in the course of twenty years succeeded in killing over forty 
victims by practicing her heinous methods during the prevafenco of an 
epidemic. 

But the medico-legal a«j>cct of tho subject cannot be fully dealt with 
hero. The wary practitioner will do well to closely examine mto the his- 
tory of every supposed cholera case in which vomiting has preceded the 
diarrhcea. 

Tho accidental ingestion of tainted or putrescent foods, e.g., unwhole- 
some meat or lish. spoiled milk, butter, cheese, preserves, pickles, etc, also 
decomposing fruits or vegetables, may all lead to symptoms simulating 
cholera. latterly poisoning from canned goods, adulterated foods, bad 
beer and wines havo come more or less prominently before the profession. 
These accidents are merely mentioned in passing, as iTosaibilities that should 
not be lost sight of. For a full account of them, the reader is referred to 
the standard treatises on toxicology and medical jurisprudence. 

Finally the incautious employment of drastic purgatives may be re- 
membered as liable to give rise to phenomena of vomiting, purging and 
collapse tliat woidd be apt to be erroneously interpreted during the prevur- 
lence of cholera. Rer«utly somo cases of poisoning through colchic 



s closely resembled an attack 



have also been reported whore tho symptor 
of cholera. 

As regards dysenteric diseases happening during the prevalence of 
cholera, the consUnt presence of blood in the dejections, the more or less 
persistent tenesmus should suffice to preclnde errors in diagnosis. 

In intensely malarious districts cases are at times observed that may 
appear very puzzling to the practitioner, but in the absence of cholera a 
correct diagnosis is always possible by a carefid examination of the patient 
In countries, however, whore cholera is endemic and malaria is likewise 
never absent, a diagiiosis cannot always be mndo. In his work on Malaria, 
Dr. Sternberg ' gives the following account of the subject; 

The state of collapse into wliich the victim of an aleiil peraiciouB paroxjsni 
quickly tails, resembles very closely the collapse of iiholfm, but the dtschatigTs 
from tlie stomach anil bowels, whidfi ai*e often quite copious, are commouly bilious 
in character. A form of pernidous fever, denominated choleraic, has, however, 
been observed, which seems to merit this name from the prominence of the chole- 
raic symptomx, and from the fact that the dischargees resemble those of time 
cholera. But it is questionable whether the choleraic pernicious fever of authors 
is properly ascribed to tile action of malaria alone. First, we note that this form 
is moat common in re^ons where cholera uIho prevails, and there is r«ason to be- 
lieve that the endemic prevalence of nuilarial Fevers and cholera in the same ter- 

1 Malaria and Halarial Diseases. New York, W. Wood & Co., 1884. 



CHOLERAIC MAI.ARIAL FEVER. 



305 



ritorial limits has leil to confusion in this case, just as in theoosc ot lynhoid fever 
and malarlii, and of yellow fever und malaria, in regions where tliese diseases ure 
associated. 

Tlie choleraic form of pernicioua fever has also been observed in localities far 
renioved from Uie endemic prevalence ot Asiatic cholera; but, as Colin renutrke, 
it is especially during the season of greatest heat, when sporadic cases of cholem 
are also seea, that these cases occur, and this author very properly ascribes the 
choleraic r^mptoms to the meteorological and local conditions which produce 
cliolera noitras, rather than to the malarial poison per se. The fact that the 
choleraic Bymptonis ore an addition to those induced by the malarial poison is fui^ 
tlier shown by the non-recurrence of these symptoms during succ^sive parox- 
ysniB, contraiy to the rule in ordinary algid pernicious fever. The collapse of 
algid malarial fever differs from that of cholera in the absence of cramps and in 
the facies of the patient, which In the one cose is calm and expressionless, anil in 
other indicates the suffering caused by the characteristic crarape, which are com- 
mon to both epidemic and sporadic cholera. 

The English physiiiana in India admit that the ^-mptoms of cliolera and of 
malarial poisoning may coexist, and so closely ai'e fliey often associated that in 
many cases no distincUun is mode, and Uie mixed disease under ttie general name 
of fever is ascribed to malaria. 

The same writer, qnoting Colin,' says that: 

In Cochin China, where the French troops suffered severely from cholera, more 
deaths also occurred from choleraic pernicious fever than from the other forms of 
pernicious intcmiittent — algid, etc — although outside of the range of the cholenuu 
inOuence, this form is componitively mre. The some fact was observed at An- 
oona in 189S, during which year a terrible epidemic of cholera raged in that city. 
At the moment when tlie Indian jvestilence nad almost entirely disappeared, there 
occurred still evei^ day a certain number of grave attacks, which led t« tlie belief 
that it was still present. These were pernicious fevers, which are far from being 
rare at Ancona. but which in this year, under tlie influence of the choleraic confti- 
tutioa, manifested themselves in this form with unusual frequenty. The follow- 
ing year the cholera was at the gates of Civita Yecchia, omone the workmen 
engaged in building a railroad upon the sea-shore, and I remarked here also the 
augmentation of the number of attacks ot "choleraic pernicious fever'' in our 
gnrriaon in tliis ci^. It seems then that a special medical constitution favora the 
explosion of attacks of this kind, whether this constitution be based upon the in- 
Qnence of a cholera epidemic coming from India, or simply upon the elevation of 
tiie temperature, which in our country, and especially iu England, causes to occur 
ea«b year some cases of rhnlera iionlra^. 
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CHAPTER XXXVI. 

PROGNOSIS. 

Prognosis during the Attack. — The proffnosis inafully-develoi>ed 
attack of cholera is always ffrave. At the very oest it is uncertain. In 
the beginning of an attack the visible signs will perhaps incline the phy- 
sician to take a hopeful view of the case. But a few hours may witoess 
so complete a change in the condition of the patient, that the last remnant 
of hope will seem dashed to the ground. Still, as has been previously 
pointed out, the almost miraculous can happen, namely, that a patient 
ap]>arently moribund may speedily experience a mysterious accession of 
new vitality that carries him safely through a rapid convalescence into 
a complete recovery. Unfortunatelv, however, the latter event is much 
less freouent tlian unexpected death. It may be questioned, in view 
of the admitted uncertainty of prognosis, whether an attempt to formulate 
rules is at all admissible. In answer it may be stated that, while no disease 
shows more clearly than epidemic cholera the unreliable nature of human 
forethought, nevertheless some signs and more particularly certain com- 
binations of signs, afford valuable points upon which a prognosis may be 
based. But it cannot be too strongly urged that, whatever experience 
lias shown to be the rule, cholera knows no rule that has not its exceptions. 

In a general way it can be safely said that the mortality of an epidemic 
is greatest in the early part of its appearance, and, progressively diminishing, 
becomes least toward the end. ^ow it is possible to account in some 
measure for this peculiarity by supposing that the weakened, cachectic or 
otherwise predisposed are first attacked and quickest to die. This plau- 
sible view of the matter receives support also from the fact that new- 
comers are as liable to contract the disease in the decline of an epidemic 
as during its incipience. 

Stoumet,* for example, found that among acclimatized Parisians there 
was a decidedly smaller mortality than among the newly-added population. 
In fact, the history of all epidemics occurring in cities furnisnes similar 
evidence. 

But a completely satisfactory explanation of the high mortality attending 
the early part of a cholera demonstration is still forthcoming, even if, in 
addition to what has been stated, we take into account the foot that the 
cholera microbes form no sj)ores, and have no permanent state. 

The manner of development of an attack in the individual case is of 
considerable prognostic significance. If there is no orderly sequence 
of symptoms, if tlie various characteristic phenomena seem to break out 
simultaneously with the force and suddenness of a great conflagration, 

^ Lo cliolei*a a ThOpital Lariboisi^re ea 1865. Paris, 1866. 
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then tlie eystem ie speeilily overwhelmed, and a fatal issue is ineyitabk'. 
if in such caaesthe first violeiitBhock does not speedily kill, any subsequent 
reaction is, as a rule, imperfect and temporary, or it assumes the form 
of a grave tj-phoid with the prognosis as bad as ever. On tlio other hand, 
with a gradual and, so to speak, orderly evolution of morbid phenomena, 
there is an avoidance of violent ahock, and the chances of recovery are 
macb better. 

Among the various symptoms of the disease the greatest promoetio 
significance undoubtedly attaches to the ejections, and of these the alvine 
evacuations have more importance than the vomiting. The direct influence 
of the intestinal diaehargea on the v;ourse of the malady- has already been 
noticed. When they are copious, frequent and very thin, a bad prognosis 
should be given. When they show a tendency in an opposite direction, 
and espociully if they continue to look bile-stained, some hope of a recovery 
may stilt he cnttirtained. It is only very rarely seen that the stools partake 
somewhat of a fecal character in cases that show pr<^OBsivo deterioration 
until death. 

The nearer the stools approach to thin riCe-water iu consistency, the 
graver the affection. A somewhat milky appearance augurs better than a 
purely limpid one. When blood is foima to be mised in appreciable 
quantities with the dejections, the prognosis is decidedly bad. According 
to Drascheand other observers, a fetid chocolate-colored discharge signifies 
inevitable death. 

It liappens at times tliat, while intestinal transudation is as violent 
and copious aa ever, the external discharges are abruptly checked. The 
abdomen in such cases becomes flabby, and succusaion reveals the presence 
of large quantities of liquid. This, with but few exceptions, has been 
found to constitute a fatal sign. 

Again, in place of being retained, the fluid may appear to flow away 
in a steady stream from the collu|>si3d patient. Incontinence of this kind 
is also a lethal symptom. When, however, the external discharges become 
loss profuse and occur at longer intervals, especially if they once more 
look Dile-Btaincd, a favorable turn may ho expected with great confidence- 
It is likewise a good sign if, when the discharges liave ceased, an exami- 
tuition of the nbuomen shows that the intestines are not filling with liquid, 
but rather with gaa. 

As regards vomiting, its prognostic significance is slight when comjiarcd 
with purging. Still, if the ]>atient vomits oftcner than he purges, we 
may look for a had ending. But it mo<ler»te vomiting continues, the 
chances are better tlian when it abruptly stops, unless there be a simul- 
taneous amelioration of the patient's general condition. Indeed if ceamtion 
of vomiting is accompaniea by oppression and general restlessness, we 
are dealing with a very grave if not a fatal sign, AVhen the ejected 
matters become consider^»ly blood-atained or chocolate-colored, a fatal 
prognosis is always justifiable. 

LiibstorS has made a special study of choleraic vomiting. According 
to him the symptom occurs within the first twenty-four hours of an attack 
in 74 per cent, of all cases. Wlicn diarrhcsa continues without the appear- 
ance of vomiting, the chancea after a few days are much in favor of the 
patient. This writer goes so fur as to o^iert that dlarrhnta during an 
epidemic of cholera, if uot followed by vomiting in from five days to two 
weeks, will never lead to cholera, and, therefore, warrants the expression 
of a favorable prognosis. But Uie statemenu of this writer ur« not in 
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aecnrilimpo witli what other authors have fouiiti, ami phoiiKl not bo too 
implicity relied upon. It id much eafer to regard every attack o( diarrliinea 
with suspicion during the prevalence of cholera, whether voniitinf; occurs 
or not, and t« give a favorable prognosis only wiien it readily responds 
to treatment. 

The varring Beverity of the distiirbanees of circulation often affords 
some clue to the directiou in which matters are tending. St«adily increasing 
feebleness of peripheral pulsation, culminating in complete suppreaaioii 
of the radical pulse, is very ominous. If the larger arteries no longer 
reveal pulsation, dejith is almost certain. Other grave symptoms couMst 
in the fading away of the a))ex beat, and with it the second sound, the 
occurrence of blowing murmurti. ami the development of pericardial friction 
sounds. Dyspncea, an icy coklness, and deep cj'anosis are nirely wanting 
to still further indicate the approach of death, when this stage of the dis- 
ease has been reached. 

The return of pulsation after its complete interruption is a favorable 
sign only when other symptoms of beginning reaction accompany it. 

Whenever a rapid and decided sinkiTig of the temperature occurs, wq 
may look for a grave or fatal attack. Gradual reduction of the body-heat 
denotes a milder and more proti-acted affection. 

Mocnamara believes that if the external temperature of the body 
'* does not sink below 95° F., the respiration not rismg beyond 25°, or the 
pulse upward of 100, we may safely conclude that our patient lias a very 
good chance of recovery. Probably b5 per cent, of sucli cases get well." 
But " if the temperature of the piitienfs body rapidly falls to 03° or 94% 
and remains at that poiJit, the respiration rising in proportion and tha 
pulse becoming imperceptible, our patient is in extreme danger, the more 
80 us these symptoms have been rapidly induced," 

After a patient has once passed into profound collapse, ho may bo 
pronounced out of immediate danger only when all the symptoms already 
described as characterizing that condition have receded. In other words 
vomiting and purging must stop, pulsation must be reestablished, cyanosis 
vanish, warmth return, and breathing become free and easy. A failure 
in any of these respects indicates tlie continuance of danger. 

Much sweating, except during reaction, is a bad sign. The breaking 
out of cold, viscid sweat in patches liere and there, is more unfavorable 
than a uniformly distributed or relatively warm perspiration. 

The suppression of urine is generally a bad sign. On the other band 
even in seemingly hopeless cases, the exceptional continuance of the renal 
functions may be the one favorable symptom on which the faint possibility 
of a rally still rests. 

Muscular spasms may become grave prognostic signs, not on account 
of their intensity or painfulnees, but because they affect many groups of 
muscles, and especially when they attack the trunk rather than tlie ex- 
tremiticB. Still, as cramps are not peculiar to cholera, they are of com- 
paratively slight importance in deciding or influencing prognosis. 

In regard to manifestations on the part of the nervous system, 
quietude, indifference, apathy, somnolence, and esnecially sopor, ara 
always more to be dreaded than restlessness, watchful activity, sleepless- 
ness and even great anxiety. 

Progrnosis during tHe Period of Reaction.— In pronounced chol- 
era when the |Kitient has not quickly succumbed to the severity of the dis- 
ease be is by no means out of danger. It is impossible to foretell from the 
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character of his sjinptoms during the acutonoss of the nttiick, whether a 
8[Wody reaction or a slow one is to follow, whether relajises are not in store 
for him, and finally whether grave complications may not be followed 
by equally graye sequelie, 

Oacillations beween natural warmth and previous coldness, the a))pear- 
e or peraistence of viscid sweat, the eontinnauce of intestinal transu- 



dation without immediate re-absorption, are all so many evil prognostic 
si^ns, even after reaction has been ciirlv established. 

On the other hand, the return of a natural facial expression, the 



breaking out of a uniformly distributed warm perspiration, the rapid 
absorption of intestinal fluid, are decidedly favorable signs. The difiaji- 
poarance of nervous manifestations, taken in conjunction with tlie 8yni]»- 
toms just mentioned, is additionally favorable to a good prognosis, since 
a typhoid exitus is thus rendered improbable. 

Concerning the imiwrtauce of the renal secretion in the period of re- 
action, enongh has been said under Svmptomatologj- to make a further 
diecussion here seem unueccBsary. if sufficient healthy urine does not 
ap{)ear soon after reactiou Is well under wavj a bad prognosis will have to 
be given, for unemic symptoms may then tie cxnected at any moment, or 
a fatal tvphoid is apt to he inaugnrated. If tiie voided urine contains 
much alhumen, asmall proportion of urea, and but little sodium chloride, 
l>e«nde8 baring a low specific gravity, the cholerEt-tvphoid is prognostically 
almost certain. Uut the opposite signs may bo taken as indicating a fa- 
vorable tuni. Yet again it must be insisted upon that, even when this 
favorable turn at so late a period has occurred, joy and congratulations 
may be turned once more to sorrow and despair bv a return of former 
symptoms that will now surely carry the patient to his gnive, 

A rather unfreqnent complication incident to the stage of reaction, b 
mentioned by Macnamitra. It is the formation of a heart-clot in the right 
cavities nsuaflv extending into the pulmonary artery and its larger branches. 
It appears to be more common among natives of India than among Eu- 
ropeans. The symptoms arc thus described by the author citwl: The 
patient seems to be doing well, when suddenly difficulty of breathing 
comee on, followed by collapse and death." 

Prognosis in the Typhoid Condition depends much more exclusive- 
ly upon the character ana amount of urine secreted than in the stage of 
reaction. There may be complete urinary suppression early in the develop- 
ment of the cholera-tj-phoid, and ypt a return of the flow* with an incrcaa- 
Im tendency to normal renal activity will justify a favorable prognosis. 
Wnen, however, the kidneys are " fickle," giring now promise of repair, 
and again destroying that promise by a cessation of function, the prognosis 
is bacL 

Drasclie has tersely saiJ. " Tj-jihoid with urine is more favorable than 
typhoid without urine;" and there i^ much truth in this dictum, 

The appearance of well-marked cliolera exaiithem in the ty]»hoid state is, 
if anything, a good omen. But the visible deposition of urea upon the sur- 
tatx of the integument is a bad one. The appearance of bloody stools 
nifty be regarded as a fatal sign. If a patient has had the eood fortune to 
(»cape the Scylla of an attack of cholera, as well as the CTiarybdia of ro- 
ai'tion and typhoitl, smooth waters are at length encountered. For ex- 
perience has amply shown that death from any later complications and 
sequelie is exceptional, and one fuels tempted to add avoidable, .ludicioua 
maruigtiroent with the intelligent cooperation of the patient in the vast 
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majority of casos ought to land him safely on the grateful shores of final 
reeoverv. Prom the foregoing it will readily be seen that the prognostic 
signs 01 a fatal issue are far more numerous^ clear and reliable than those 
denoting the opposite. This unfortunate circumstance belongs to the 
nature of the aisease, and cannot be justly construed as a reproach to 
moilioal skill and learning. An apparently favorable sign is much more 
apt to mislead the unwary or inexperienced^ by being made too much of, 
tnain that a fatal proraosis is happily put to naught by an unexpected turn 
in the condition of the patient Pessimistic forethought is scarcely any- 
where more applicable tnan in an acute attack of epidemic cholera. 



THE IIETUODS OF BACTERIOSCOPY. 



CHAPTER XXXYII. 

ON THE METHODS OF BACTERIOSCOPY AND THE PREPARATION OF 
PURE CULTURES. 

The dpteotioii and identification of tlic cholera-bacilluB, and indeed of 
all micro-organisms, is so entirely dependent upon the skillful employmunt 
of special t«clmictil mothods, only quite recently elaborated, that a Goccinot 
account of the subject is here given. It is now universallv admitted tha> 
Koch's method, es pursued »t the Imperial (.lerman Ilealtli Board, consti- 
tntes the most perfect one yet devised for exact bacteriological researches. 

It is proi>er to state, however, tliat the technique as described by liim 
in the first volume of the " Mlttheilun^ii aus dem Heichsgesundheitamt." 
pnbtished in 1881, has, e^wcially in ita application to cholera, nndorgonc: 
certain changes, mainly in the direction ot simplification. And it may Ik^ 
affirmed without exaggeration tliat. in its present shape, this method is 
the most reliable one, by far, where precise data concerning the biology of 
the micro-organisms in question are to be obtained. 

If any argument were needed to establish the importance of the subject 
of bacterioscopy, it might be found in the consideration that an adequate 
soquaintanco with these modern methods of investigation is quite essential, 
even to the formation of a correct judgment concerning the present status 
of the cholera question. Dr. Bicdert Tins described the improved methods 
very clearly, ' and the following account is partly based on his description :' 

It is well to rememl)er at the outset that, all test tubes, flasks, filters, 
knives, platinum wires, etc., are always thoroughly steriliaed by overheat- 
ing, immediately before being used. The mouth of a test-tube while stilt 
hot is plugged by sterilized cotton-wool. Double plugs arc generally better 
than smgle ones. 

The diagram on the next page, taken from Klein,* shows a convenient 
apparatus for sterilizing flasks, test-tubes, cotton, etc. 

The use of fluida for purposes of artificial cultures is not advisable in 
the study of cholera-organisms, having been superseded' by a number of 
solids that answer all practical requirements in a very satisfactory manner. 
The principal substances now employed as solid culture media are boileii 

' More detailed lieBci-iptions are given by Prof. A. Joliue, 
tion of the entire subject of the metliuds of biuU^rial rest^arct 
just issued und entjtleil "DieMethodender Bukleriea-Fursohung:," von Dr. 
oand Hueppe, Wiesbaden. 1880. 

' Deutsche Medicinal Zi'ititii)c, Nos. 103 and 104. 1884. 

*MicTO.OrgaiUMDBandDiseuite. By R Klein, U.D. London, 
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iwtatoee, jirepare<3 gelatine, and coaglilatod Llood serum. The first two j 
of these, and especially the second, are employed in cholera investigations, 
while the third is chiefly used for cultures of tubercle bacilli. 





The potatoes are first thoroiigldy cleaned by 
scrubbing and then placed for an hour in a 
solution of corrosive sublimate (ft-lOOO), Nest 
they arc cooked in a steam etcrilizer. 

Tlie adjoining figure represents a convenient 
form of steaming apparatus of this kind (lion- 
don Lanrat, September 27, 1884). It is a cylin- 
drical box with a conical lid. An iron grating 
{ff) is 'fixed at a level below the middle, una 
serves to support what lias to be steamed. The 
water is poured iu from above, and heated by 
a Bunsen burner. The box and lid are invested 
bv a thick layer of felt, which reduces the loss 
ol heat, and so maintains the interior at a nui- 
form temperature. A hole in the top of the 
lid admits a thermometer, which is held iu 
place by cotton-wool. Having been thorough- 
ly sterilized, the potatoes are now sliced with a 
knife heated immediately Iwlore to rednosB, and 
after implantation with the suepected material, 
care bcmg taken that the fingers, although 
washed in sublimate solution, do not come m 
contaft with tlie cut surfaces, they are laid 
aside under suitable cover. The colonies grow- 
,- „..,, or ing on the potatoes may be removed for exami- 

8.-riiuim;pouu*a,.t.-. ^^tj^^ ^^^ ^^^. ^^^.j^j ^f ^-^1011 development 

To pre|iare blood-serum as a medium for cultures requires much mont I 

care than the simple sterilizatiuu of potatoes. The bloou-serum, m order J 
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to provtfnt POflguliition, is prepared by heating it once a iky for eight 
day^ up to 135 F." This aestroys only the biwteria each tinle, and not 
the aporea. But as the latter become developed from day to day into bac- 
teria, they are in turn killed, and in this way at the espiration of eight 
days tbe process of sterilization is completed. 



In order to BOiidify it, tbe serum is then heated up to 159° F., not any 
liiglier lest it bocome turbid, and is so poured into test tubes as to preyeiit 
a broad sloping surface exposed to the air. 

The accompanying diwrrams illustrato Koch's apparatus for the sterili- 
sation of blood-scrum. It consists of a double cylinder made of sheet 
copper and provided with a hollow lid. Tho cvlinder is half filk-d with 
wator, the hollow lid likewise contains water. T^he lid lias throe openings 
into which thermometoni are fitted. One of these shows the temperature 







blood-aemin. 



of the water in the lid, another that of tlie air in the cylinder, and the 
third that of the water in the cylinder. The manner of lieating the water 
both in tbe lid and iu the cylinder appears from inspection of the figures. 
As already intimated, however, an apjiaratus of this kind is not essential 
for the diagnostic recognition of cholera-bacilli.' 

for tliis purpose gelatiue cultures arc now quite generally emjiloywl, 

' This is really Tyniiall's method of steriliioition by disco nlinuouit heating. 
St^e his EssavH on tbe " Floating Mattt^r of the Air," secoml edition, 1883. 

•J. F. Lulime & Co.. Berlin N. W., Fried ritlisatrusse 100. supply nil the uten- 
sils aad apparatus required for the employment of Koch's nietliuds. 
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Eince they posseeB unmistakable adrantages over the Other media. To 
prepare them the gelatine must be mised with some vegetable infunon. 
or what ia preferaHe, with peptonized meat broth. The present mode of 
preparing the latter la as follows: One-quarter of a kilogram (one-half 
pound) of chopped meat (lean btsef), is placed in a half litre (one pint) 
of distilled water and allowed to stand in a cool place for 24 hours. It 
is then strained throngh gauze and brought up to 400 ccm, (about 13 
ounces), and to it are added 2 grm. (30 grainti) of salt, i grm, (60 graJna) 
dried peptone {pejitonum siccurn, Witte), and 40 grm. (600 graiu^ pur© 
commercial gelatine. After Etanding for half an hour the mixture \a 
warmed slignttv until the gelatine is dissolved, and is then neutralized 
with a saturated solution of carbonate of soda, until it will just turn red 
litmus paper blue. It is then carefully boiled over a water bath for at 
least an hour, until all the albumen is separated and the fluid becomes 
colorless. A small quantity of this filtered and hoatwl in a test tube 
should give no cloud, or at the most oidv a very faint 
one, for the gelatine must be very clear and transpa- 
rent for use under the microscope. A very faint 
milkiness may bo caused by heating, even when tho 
fluid is entirely free from albumen: this is due to 
the presence of phosphates, and disappears on cool- 
ing. The solution is then to be filtered hot. This 
may be done quite conveniently and speedily by 
passing a Hansen burner rapidly around the funnel 
contuining tlic filter and thus keeping it hot until 
the process is completed. It must be done carefully 
in order to avoid breaking the glass funnel. A spirit 
lamp may be used instead of the Bunsen burner, 
care being taken not to spill the alcohol in the 
rapid movements necessary, A Fomewhat more ex- 
jiensive but much better plan is to provide one's self 
with a hot-water filter, as showni in the accompanying 
diagrara. 

The test tube is now preparetl by introilucing a 
1 short distance au<l heating over a Bunsen burner 
or spirit lamp, first the portion below the plug and then that above it. 
The cotton, slightly browned by the heat, is finally seized with pre- 
viously heated forceps and drawn up to the open end of tlie tube. 
The gelatine broth is now poured in nntil it fills not ouite a third 
of the test tube and, without removing the plug, is boiled thor- 
oughly on four successive days in order to insure perfect sterilization. 
Care must be observed during this process not to wet the cotton.' 
if possible. A light cloud of phosphates may be formed at each 
boiling, but, as before mentioned, disappears again on cooling. After ft 
few weeks such gelatine becomes unfit for use, through evaporation which 
take^ place through the plug. This may be prevented by covering the 
mouth of the test tube with gutta-percha tissue. In this way the gelatins 
may be preserved unchanged for a long time, but it is better to heat tho 
upper portion of the tube containing the wa<lding. once in a while, to make 
sure that the sterility of the solution is maintaiiieil. 

When employed for plate cultures the gelatine material is poured out 
in a very thin layer on glass, and simply Ifft uncovered if the germs In 
the atmosphere are to be studied, or spriuklo«l with dust from the ground 
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if that be the subject of investigation. When other matters containing 
microbes ar« to be examinixl thev are mixed with the gelatine before it 
is poured from the test-tube. 'I'lie geiatine is first lir|uified by careful 
warming, and then, for the euko of greater security, is boiled once more and 
afterward allowed to cool to »bout the temperature of the body, in order 
that the microbes about to be studied may not be injured by too great 
heat A small drop or a minute piece of the matter to be subjected to the 
culture experiments^for example % bit of suspected cholera dejection — is 
taken up by a loop of preriousiy heated platinum wire, and put into the 
fluid held I'nclined in the test tube, then after replacing the cotton plug 
tlio tube is inclined from side to side in order to difiuso the material uior- 
oughly through the fluid gelatine. 

But the gelatine is not yet ready for the plate cultures. For after 
one or several days the numerous bacterial forms contained in the material 
employed {suspecte*! intestinal matter, for example), will have increased 
to sucn II degree tliat it becomes impossible to isolate each or any particular 
kinii. It is necessary, therefore, to still further separate the different 
Itftcterial groups bv dilution. To this end. as soon as the material is well 
di£hised through tiie gelatine in the first teat tube, three drops are taken 
out by the looped platinum wire and put into a second tube; then after 
thorough admixture three drops are taken from this in the same way and 
placed in a third tube. The contents of the three tabes are then poured 
out on glass plates. The gelatine from the second tube sometimes answers 
the purpose, but that from the third is generally found to contain the 
microbes in just about sutlicient niiinbor. 



'j. ' 



At the end of from one to four days tlio bacterial colonies may be 
seen with the naked eye as little points in the gelatine, and if they seem 
to be numerous enough and vet discrete, the plates are to be examined 
under the microscope with a low noagnifying power, of 100 diameters or 
to, in order to determine the condition of tlie gelatine and to see that 
the particular colony sought for is isolated and that no other lies above 
or below it, or too near alongside. This particular colony having been 
accurately located, may usually be picked out from the gelatine without 
the aid of the microscope, by means of a previously heated platinum needle. 
But the plate should always again be examined microscopically to make 
sure that the colony sought for and no other one has been touched in the 
process of removal. 

In case the colony is too small or lies too near another to allow of 
sejieration, when viewwl with the naked eye alone, the operation must bo 
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done undor the microscope; a littlo practice renders tlila wtsy of ncconi- 
pliahment. 

The organisma thus ohtained witli orery cnarantoe of perfect purity 
miir now he studied in a variety of ways. \Vheu they are to bfi used as 
stiiineii preparations a drop of water is first brought on a cover glass and 
impregnated with the mass; tliis is then dried in the air or with gentie 
heat, drawn tliree times through tlie flame, stained with an aqueous sohi- 
tion of fuchaiiie, rinsed with water and placed under the microscope. Tha 
microbes mngt bo all of tlio same kind, and when there are spores they 
sliould be little or not at all stained. 

The bacterial colonies may also bo examined in excavated slides, either 
in water to study their movemente, or in meat broth to oljserve their de- 
velopment. The latter is nrepared in exactly the same way as the gelatine 
culture medium except tnat no gelatine is added. A minute particle 
is placed with a drop of water or broth on a cover glass and then put over 
the hollow in the shdo. The edgoB of the excavation are greased with a 
little vaeelino so that with the cover glass it forms a moist chamber pro- 
tected from the air. In water the movements of the micro-organisms may 
be readily observed, and in the broth we may watch the microbes growing 
in a pure culture. In order to insure the purity of the culture, the co>-er 
glass should of course be previously sterilized by passing it through the 
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FlQ. IS.— Aglaw wIL for nb*Trine iin.l^r Ihi. ml.'mseopc (lii^ promsri of Browlli of mk. _ 
ormalenui. A, glutw iiUil«: B, cuvtr K^tMe; C. rLhiib rUig fomuar Ihc wall ot tho chamber; P, drop 
of DouriEhlng loaterial ioHtilcli Uuitnk-rv-urgniilaiiuiBrOH'. <Kli-lu.j 

flame of a spirit lamp. Since the preparation is unstained a diaphr^m 
with a small aperture must be used. The Abbe condenser, which is used 
for stained preparations without the diaphragm, may remain. But a 
better kind of glass cell than the one just uescribed is made by cementing 
a glass ring about three-fourths of an inch in diameter and about one 
eighth of an inch high, on to an ordinary glass slide. By placing the pre- 
viously heated cover glass over this ring, the upper edge of which is 
smeared with a little vaseline, a very convenient chamber is secured. Tha 
bottom of tho cell receives a little drop of water in order to insure the 
necessary degree of moisture in tJie cell. A glass cell of this kind may be 
kept on a warm stage, for any length of time. 

Another proving may be made by transplantation of the material obtained 
in the manner above described to a sliced potato. The mode of growth on 
this medium furnishes a new biological cluiracteristic of the particular mi- 
crobe. Potatoes may also be used to obtuin pure cultures from mixed ma- 
terial. The latter is spread over a wide area of the cut surface, then a little 
is tjiken from this and smeared over a second slice, and again some from 
this to be spread over a tliird piece, a method which is seen to be analo- 
gous to the dilution practiced in plate cultures. This is, however, not to i 
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be compared, as rogdrds tlie certainty of having really obtiiined a pure 
culture, with the gelatine method, since it is impossible to vorify roanltaat 
at every stage with the microecope. 

The neceseity ol a microecopieal control of all cnlturea ib a point to be 
inaiBtod on, and one that la not generally appreciated. Trusting merely 
to naked-eye appearances is liable to lead to fatal errors in seeking after 
pure eulturea. 

Any number of pure cultures can now bo easily made by putting a, 
particle of the colony removed as above described from the plate cultures 
bv means of a platinum needle, into the steriliEcil gelatine in a test tube. 
The transplantation is effected while the tube is held inchned at an angle 
or reversed, and immediately it is accomplished the cotton jilug 
is replacol. If the operation have been successfully done tho 
microbes will remain isolated and unmixed during their entire 
life in the new soil. According to Van Enncngem' cholera 
bacilli will lire six or seven weeks in the gelatine media In test 
tnbes. 

A practical point concerning tho technique of plate cnl- 
toTtta may bore bo mentioned. In the laboratory of the Impe- 
rial Board of Health, at Berlin, the glass plates used for this 
purpose are about 6 inches long and 4 inches wide; and they 
are just suited to receive the gelatine contained in one test 
tube. But in order to use plates of this size the microscope 
must be provided with a very large stage. AVhen tho stage is 
not of sullicient size it is better to nee smaller plates. Bie- 
dert imikes them ~ inches wide and 4 inches long, thus using 
two of them to receive the contents of a single tube. Another 
adt'untage in using two smaller plates is that while examining 
one, the second may be kept under cover protected from the air 
and other sources of contamination. Before being use<l those J^"- i" - 
plates must be sterilizi^, at least 011 one side, by passing tlicm iun.-uiaiii« 
through & flame tliat does not smoke; they are then laid aside [|^ ^^ 
with the heated side uppermost and covered at once with a m«i m » 
watch glass or a plate, and should not again be touched on the "^*"*"- 
sterilized side. Three pairs of the small plates being now ready, tho 
gelatine in tiiree tubes is impregnated with the sHspecttKi material, as 
above deecribed, and then being allowed to cool until it is just about 
to stiffen, is poured out on tlio plates. Some little experience is 
neoeesary Ui determine just the proper time for doing this. By means 
of a sterilized glass rod the gelatine is now spread rapidly aud evenly 
over the plates, covering their entire surface, escept for a space about 
one-fifth of an inch wide at the edges. The plates of course must lio 
horizontatty, and are covered again at once until the gelatine is firmly set. 
The culture is now left to grow in a moist chamber. If a watch glass is 
used, a piece of moistened blotting paoer may bo put in the glass trough 
in which the plates are set. Or tho glass-plates can be laid on moistened 
blotting paper between two ordinary dinner plates. 

A very convenient apimratus for maintainmg glaas-platoe, slides, etc. in 
a horizontal poeition, and at the same time subjecting them to the action 

' ContribulioQ A I'^tude du Uicrobe du Cholera. ComiiiuDication mode to tlie 
BeUiuni Micruscojiieul Society at its meeting ol Oct 20, 18S4. Reported alao ja 
theUeutsche Medical Zeitung, voL ii., IS»«, p. 406. 
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of cold in order tliat the gelatine may quickly solidify, is represeuted in 
the adjoining figure. 

The glass plate g rests on a triangle made of wood, and by wgnlating 
the serowa a perfectlv horizontal position can be maintained, Ponnded 
ice or snow can be placed under the glass plate to effect rajiid cooling. 
Moistened blotting paper should be placed in tlie glass receptacle before 
it is covered. 




Fiu. 17.— A|>|>uiuiiia r'>r gelatine KbMa-plBtecattarea. Hu?ppe. 

In the examination ol cultures thus obtaineii from mucous floccuU 
taken from cholera dejections, the decisive work begins in 24 to 4S honrs 
after the prejiaration of the plates. In examining now the larger or sniuDcr 
sunken points with a low magnifiung jKiwer, some of the peculiarities 
chara.tenstic of conmia-bacilli cultures are made manifest, Tho dirtin- 
gniehing features of these bacilli, when examined iu the various wajTS 
above described, may bo briefly set forth us follows: 

1. In plate cultures (low power, 90-100) a whitish spot with irregularly 
indented borders is seen. It appears to be made up of granules with a 
glossy luster. In consequence of the sinking in of this spot with the for- 
mation of a bubble of air, it seems to be surrounded by' an area, at first 
shining, with a reddish, mother-of-pearl tint, and later black; in the 
center of this Jies the whitish glistening colony. There is later & little 
more marked but never an extensive liquefaction of the gelatine. 

~. In pure cultures in the test tube there is a funnel-shaped sinking in 
of tho whitish colony, with fluidity of the medium below and the forma- 
tion of an air bubble above. Fine white lines may be seen extending 
downward. In eight days there is extensive liquefaction of the gelatine. 

3. In broth culturoB in hollow alides, after 24 hours, swarms of quickly- 
moving baeilU are seen with manv long acrew-sliaped spirilla in the center 
of the drop. At the edges beautiful commas lying closely crowded h^ether 
are readily detected. 

4. In stained specimens are seen the little curved rods of equal width 
throughout, about half as long and of the same thickness as tubercle 
bacilli. They are often joined together in S or U sliajM-'s. When the 
preparations are made from cultures in hollow slides tho haoiJli often form 
beautiful long spirilla, which are thicker and have less pronounced cur^•ea 
than the salivarj' spirilla. 

5. No spores are ever found in the stained preparations, no matter at 
what period of tho culture they are examined. 

6. Another characteristic of the cholera comnias is their rapid death 
when dried. Biedcrt states that he found a culture in a hollow slide dead 
ten minutes after drying, and it is the rule that no mure liviii gbecilli are 
to be met with longer than one or two hours after thorough drying. 

7. The growth of these micro-organisms is retarded or arreste<l by 
moderately low temperatures or in acid culture media. (\'an Ermengem ' 
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ha3, however, observcii them develop, though very slowly, in temiwratures 
between 46° and SS" F.) 

8. They are Beon to grow under a thin, dark, yellowish brown covering . 
in potato cultures in iiii incubator; but this does not occur at ordinary ' 
temperatures. 

These several characteristics present the sharply defined picture of a 
special organism. But they are only observed in pure cultures, except 
those described under the fourth heading, and even these are seen most 
clearly in pure clotures alone. This important point is now universally 
conceded by those moat competent to judge. And even Klein, who ^ 
has been showni opposes Kocn in almost every particular, is compelled to 
admit that the comma-bacilli of cholera constitute a distinct species. In 
his most recent publication, entitled " Some Remarks on the Present State 
of our Knowledge of the Comma-bucilli of Koch," he says;' 

" As far as the observations hitherto go. there is no doubt whatever, 
that the comma-bacilli of Koch are a distinct species, characterized by 
their behanor in cultivations in gelatine-material, and that this distinct 
species occurs in tho intestine of human beings suffering from cholera; 
but whether they occur here in numbers in consequence of tho peculiar 
condition of the intestine in this disease, or whether they are the cause of 
it— that is to say, whether post hoc or propter Aw — is, I maintain, an open 
question, which Koch has not proved, and which he has not attempted to 
prove. And this question will remain unanswered until the cxammation 
of the intestine, under precisely similar but not choleraic conditions (that 
is, distfiusiou of the intestine, and exudation into it of clear fluid and mucus 
flakes) is made, and until it is found that these same comma-bacilli are 
always absent. *' It appears, therefore, that Klein now disputes the diagnostic 
significance of the detection of Koch's commas in a rather conditional and 
lialf-hearted way, and not in a manuor to convince one that be feels sure 
that he is right and Koch is wrong. Doubtless the last word in the matter 
has not yet been spoken. 

Meantime it may be interesting to know that, as stated by Dr. Heron,' 
Koch is prepared to start at short notice, with a band of competent as- 
sistants, to examine into and ascertain by this method the exact nature of 
any case of supjiosed cholera wnich might occur in Germany. The in- 
restif^ation would take not more than a few days, and during that time 
the suspected person or persons could be most rigidly isolated. There 
is reason to hope, therefore, that Dr. Koch's great influence will be thrown 
on the side of medical insjwction, against quarantine. 

' The British Medical Journul. Aiti-il 4. \SSr>. 

'Biliturial on the ElinluK^ uuU Diagnuaisof CLolei-a, published in the British 
Medical Journal, Ajiril 4, ISfe. 
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CHAPTER XXXVIII. 

THE DESTRUCTION OF CHOLERA HEItMS-EXTERNAL AND 
INTERNAL DISINFECTION. 

General Remarks. — The writer of the present chapter, while ad- 
mitting that it IB not doflnitively proved tliat the "comma-hiicilluB" of 
Koch la the veritable germ of cholera, conaidera the experimental evi- 
dence in favor of this view to be of Buch u nature as to make it highly 
probable that aiich is the cose. 

That a micro-organiBin of eome kind is concerned in the etiology of 
cholera can scarcely be doiihtod. A multitude of facte relating to the 
origin and extension of the disease, to the conditions governing its epidemic 
prevalence, its modes of transmission, etc., gives support to this views. 

It is certain that something contained in the dejections of cholera 
patients is competent to give rise to the disease in others, either directly, as 
when washerwomen contract the disease from handling soiled clothitig, 
or by the establishing of new epidemic foci as a result of the extermil de- 
velopment of this "something," lahen conditions are favorable and the 
alvine discharges of cholera patients are scattereil broadcast without pre- 
vionaly undergoing disinfection. 

It is extremelv probable that the spirillum, so-called "comma-bacil- 
lus," which has Been demonstrated by the researches of Koch and others 
to be constantly present in the intestiiial content* of the victims of cholera, 
and in the rice-water dischai^es which characterize this disease during life, 
is causative of cholera. In what follows we shall keep this probability in 
view, and our practical directions relating to dieinfeetion will have refer- 
ence to the destruction of a germ which naa no resting stage, i.e., which 
does not form endogenous sitores. 

In advance of the exact knowledge of this particular organism which 
we owe to the researches of Koch, we had indirect evidence that the cholcr* 
germ must not form resting spores, such as give to known bacilli their 
greatpowcrof resistance to chemical reagents and to high temperatures; for 
in this case it would be difficult to account for the fact tliat this disease does 
not obtain a lodgment in regions outside of the area in which it is indigenous, 
and that after a brief period of epidemic prevalence it disappears. Aft^'r 
having been introduced into our own country, for example, it prevails for 
a certain Icngtli of time, then dies out, and does not return except in con- 
soquence of a fresh importation. 

With this brief introduction, we proceed to consider the means at our 
command for Ihn deatriii-fion ufchohra jwr/fw external to the bodies of in- 
fected individuals — with reference to prophylaxia, and the therapeutic 
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possibilities suggested by our knowledge of the germicide or restraining 
power of various chemical agents upon micro-organisms of this class. 

External Disinfection. — It is evidently of paramount importance^ 
in our efforts to restrict the extension of cholera, that all germs be de- 
stroyed before they fall upon that favorable soil for their development 
which is found in sewers, cesspools, and foul places generally. In the 
sick room we have these infinitesimal enemies at an advantage, for we 
know where to find them and how to kill them. Not to destroy them 
under these circumstances, and with a full knowledge of their malignant 
potency, would be nothing less than criminal negligence. 

Recent experiments have demonstrated that many of the agents which 
have heretofore been relied upon as disinfectants are completely untrust- 
worthy when the object in view is the complete destruction of disease 
germs. Popularly an agent which destroys or masks offensive odors is 
called a disinfectant; and many physicians and chemists still regard any 
agent which arrests putrefaction, antiseptic, or which destroys putrefactive 
products, as a disinfectant. From our point of view, a dismfectant is an 
agent which destroys the infecting power of infectious material. A disin- 
fection consists in the complete accomplishment of this object. An agent, 
therefore, which restricts the development of disease germs without de- 
stroying their vitality and power to develop subsequently in the presence 
of favorable conditions, is not a disinfectant. When filth cannot be en- 
tirely destroyed or removed from the vicinity of human habitations, there 
can be no doubt as to the desirability of treating it with chemical agents 
which arrest putrefactive decomposition, and wmch at the same time make 
it unfavorable soil for the development of disease germs. This is especially 
true during the prevalence of epidemics. We therefore favor the liberal 
use of antiseptics when the complete removal or destruction of putresciblo 
material is impracticable. For this purpose the metallic sulphates and 
chlorides now extensively used are to be recommended. On the score of 
economv and efficiency the commercial sulphate of iron is perhaps entitled 
to the first place. But when the object is to disinfect, i.e., to destroy the 
developing power of disease germs, these agents are entirely unreliable. 
My experiments published in the American Journal of the Meaical Sciences 
in April, 1883, show that pure sulphate of iron in saturated solution does 
not kill micrococci or bacilli without spores; and sulphate of zinc in the 
proportion of 20 per cent, failed, in two hours time, to destroy micrococci 
obtained from the pus of an acute abscess. According to Arloing, Comevin 
and Thomas, exposure for 48 hours to a 20 per cent, solution of sulphate 
of iron does not destroy the virus of symptomatic anthrax, which contains 
spores. Dr. Duggan has recently tested, at my request, the germicide 
power of the sulphate of copper, and reports that a 30 per cent, solution 
of this salt Jidded to an eqiial quantity of " broken down " beef tea does 
not destroy the vitality of the contained organisms in two hours time. The 
authors above quoted found that 48 hours exposure to a 20 per cent, solu- 
tion was successful in destroying the activity of dried virus of symptomatic 
anthrax. The exact germicide value of cupric sulphate for micrococci and 
bacilli without spores lias not yet been determined ; but while it is doubtless 
more potent than the ferric or zinc sulphate, there is no reason to suppose 
that it will be of any great practical value for dmnfection on a lar^ scale. 

The metallic chlorides have greater germicide potency, but this is not 
sufficient to justify their use as disinfectants when large masses of ma- 
terial are to be dealt with, as in privy vaults, etc. The same may be said of 
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carbolic acid and of a majority of theproprietary " diBlnfootanta," so-called, 
wbicli are in the market. It does not require the applieation of biological 
tests to decide ui>on the comparativ-e value of these agenta as deodorizers. 
Any one with a good nose may judge of this matter, and there ia nothing 
to bo »iid against the use of any one of them for the purpose mentioned, 
or for the arrest of putrefactive decomposition. But, unfortunately, many 
of these ageuta have been recommended as disinfectants by phvsicians and 
by chemists, and now enjoy the confidence of the public as aestroyers of 
disease germs, when the only evidence of such Bupposod potency is that 
obtained by the application of the nose tcBt. Tho only reliable teats of 
disinfectants are those in which the proof of disinfection conBists in the 
destruction of infective virulence as shown by inoculation eiperiments, or 
of the vitality of disease germs, or of uon- pathogenic organisms of the samo 
class, as shown by failure to grow in suitable culture media. Exact ex- 
periments of this nature have given us a very satisfactory list of disinfect- 
ants, and Imve shown with sumcient precision for practical purposes tlieir 
comparative value, and the limits of their germicide power. Although no 
experimeuta liave yet been published which relate directly to the power of 
these agents to destroy the comma-bacillus " of Koch, it is entirely safe to 
taJce as a guide the results obtained in experimenbi on similar orgauisms, 
pathogenii; or non-|>athogenic, with the simple precaution of keeping on 
the safe aide as to the amount of the disinfecting agent used, and tne time 
of oxposure to its action, in appl_ring in practice the data obtained by 
carefully conducted laboratory experiments. This is not the proper place 
to give m detail the experimental aata which form the hiutis of the methods 
of disinfection recommended in the present chapter; aud those who desire 
fuller information as regards the nature of tho uiological tests employed, 
and results attained, are referred to the preliminary reports of tho Com- 
mittee on Disinfectants of the American Public Uealth Association, pub- 
lished in the Medical News, Philadelphia.' 

We shall consider hero only those agents which have been proved to 
be of practical value, and it will bo our aim to indicate the circumstances 
under which one or the other may have the preference, and the best 
methods of applying each in order to accomplish the object in view. 

Dry and Moist Heat.— All micro-organisms not containing spores 
are quickly destroyed by contact with water or steam at a temperature of 
S13° Falir. Wo have therefore always at hand an extremely simple 
method of disinfecting clothing, bed-linen, etc., which has been soiled by 
the discharges of cholera patients. It is only necessary to put them through 
the ordinary process of washing in boiling water, or to subject them in a 

J)roperly constructed chamber to the action of steam. A considerably 
ower temperature than that of boiling water is fatal to micrococci and to 
biicilli in active growth, in the absence of spoi-es; and it is only for the 
purpose of keepmg on the safe side, and because it ia quite as easy in 
practice to " bring the water to a boil " as to stop the process at a lower 
temperature, that we insist upon boiling. 

We have already remarked that the spirillum of Koch — his " comma- 
bacillus '" — does not form spores, and tliat even if this proves not to bo 
the true cholera microbe, there is reason to believe that wc have not to deal 

' The reports thus tar published are upon Chlorine, Broniiue and Iodine in the 
number of the Mimical Ncwsdated Junuary SSth, 188S; Comniercial DiftiDfectants, 
Feb. T: Mercurial Chloride. Feb. SI; Dry and Mobl Heat. March U; CarboUu 
Acid, Uaivli il; Sulphur Dioxide, Mandi 88; DiunleotantB, April IS, nm. 




328 ASUTIC CHOLERA. 

with A Bpore-boaring organism. ]f such were the case a temperatnro 
above that of boiling water would be required, for the Bpores of niftDv 
bacilli resist this temperature for a considerable time. But the moBt re- 
sietant spores known are destroyed in a few minutes (10) by a temperature 
of lOh'C. {221° Fahr.), and it is very easy to attain this temperature by 
means of superheated steam. It ia safe to say that all known disease 
gorras would lie destroyed almost instantly by contact with steam at a tem- 
penitnroof 110°C. (230° Fahr,), and the most rigid exactions at porta of en- 
try for the difiinfoction of clothing or merchandize by steam need notgo 
beyond this. Wherever it can be applied, disinfection by steam ja unques- 
tionably one of the most effectual and economical methods at our command. 
Recent eiiieriments, made by the writer at the request of the Health 
Officer of the Port of New York, show that it is eyen practicable to dis- 
infect rags in the bale, by injecting steam at a high temperatare into the 
interior ot the bale through hollow metal screws. 

In hospitals and for domestic diainfectioa imiimliaff. immersion of soiled 
articles in boiling water should be insisted upon, unless it is considered 
more convenient to place these articles in a cold solution of mercuric 
chloride until they can be sent to the wash-house. Under no circum- 
stances should sucli articles bo sent out of the house to be washed, or laid 
aside for a time, without having been first disinfected; for it is well known 
that washerwomen are liable to contract cholera from handling euch 
clothing, and in this way the disease may be propagated before the meas- 
ures intended to restrict its extension are put in force. Dry heat is far 
less effective than moist, and Koch has shown that certain spores will re- 
eiat ft temperature whioh injures woolen fabrics (140''C,J. A temperature 
of 100° C. {212' Fahr.) maintained for one hour and a naif will, however, 
destroy bacteria without spores. This makes it practicable to disinfect 
woolen garments used by cholera patients, and other articles which would 
be injured by steam or by immersion in boiling water, by placing them in 
a properly constructed dry oven. Every qnarantine establishment should 
1)6 provided with such a disinfection chamber, and it will be as well to use 
a somewhat higher temperature than that mentioned. Exposure for one 
hour to a temperature of llO'C, would no doubt be effective for articles 
freely exposed^ But it must be remembered that in dry air the heat has 
very little penetrating power, and tliat packages of any kind, or even 
clothing looselv piled up in the disinfection chamber, are likely to oscapo 
coniplcte disiniection. 

What lias already been said as to the disinfecting power of moist heat 
furnishes a precious indication for prophylaxis during the epidemic prev- 
alence of cholera. Food or water which has been rveeTtilt/ heated to the 
boiling point will not convey living cholera germs to the interior of the 
body. As it is undoubtedly true that a vast majority of the cases during 
an epidemic result from the ingestion of contaminated drinking water, or 
of food containing active cholera germs, it is evident that individual and 
domestic prephylaxis is a comparatively simple matter. If there is the 
slightest ground for suspecting that the water supply is impure, it should 
be boiled. After boiling it may be cooled by the use of good pond ice — 
•i.e., ice not manufactured during the summer montlis and possibly from 
impure water. The boiling of miik shortly before it is used is still more 
imperative, and col<i dishes of meat, fruit, or vegetables, which have been 
set aside for a time, should be looked upon with susjiicion. 

Mercuric Chloride. ^Recent researches have shown that corrosive 
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Buhiiraate, Imth on account of efficiency and comparativti oheapncBB, is en- 
titled to a leading place among those agents upon which wb may rely as 
dieinfectaTits. In a paper upon this salt, in which the writers own ex- 
periments are considered in connection vith those of Koch and others, 
published in the Medical News of Feb, 21st, 1885, the following conclusions 
are reached: 

" Mercuric chloride, in aqueoiia solution, in theproportion of 1:10,000, 
is a reliable agent for the destruction of micrococci and bacilli in active 
growth not containing spores; and in the proportion of 1:1.000 itdoatrov'a 
the spores of bacilli — provided that the micro-organisms to be destroyed 
are fairly exposed to its action for a sufficient length of time, 

"A standard solution of 1:1,000 may be safely recommended for the 
disinfection of bedding and clothing whjch can be washed; for washing 
the floors and walls of infected apartments; for disinfecting the liands and 
instruments of surgeons and gynecologists; and as a disinfecting wash for 
superficial wounds or mucous surfaces. For continuous application to 
wounds, etc., a solution of 1:10,000, or less, should be effective. 

'* A standard solution of 1 : 500, with the same quantity of potassium 
permanganate, may be safely recommended for the disinfection of liquid 
fecal discharges, and other fluid material supposed to contain *' disease 
germs," provided the time of eicposure is not less than two hours and the 
quantity of material to be disinfected is not in excess of tlmt of the 
standard solution nsed." 

The recommendation relatiug to the disinfection of " liquid fecal dis- 
charges " 1ms in new the complete destruction of all contained organisims, 
including spores. A much shorter time of exposure would doubtless 
suffice to destroy the " comma-baeillus " of Koch, or any other organism 
in active growth. The conditions might be modified with safety to the 
extent of reilucing the time of contact to ten or fifteen minute's, if the 
material to be disinfected is thoroughly mixed with the disinfecting solu- 
tion. In the standard solution recommended, potassium permanganate ia 
introduced for the purpose of giving color to the disinfectant, and also 
because of its value as a deodorizer. The want of color or odor in aqueous 
solutions of corrosive sublimate, and the poisonous nature of the salt, 
might lead to accidents, especially in domestic use, on account of its being 
mistaken for water. The addition of the permanganate obviates this ob- 
jei'tion, and serves a useful purpose as well in neutralizing temporarily 
any unpleasant odor. As the permanganate is quickly decoraposeii by 
contact with organic matter, its deodoriaing power is only exercised for a 
brief time, and in the proportion recommended its germicide value is 
hardly to Ije considered. 

Taking the retail price of these salts as given in a recent cony of the 
American Druggist, the cost of 5U0 lbs. of the disinfecting fluia recom- 
mended would be: 



Mercuric chloride 1 lb. . 
Potassium pcnnangiinutc I lb. 
Water 500 lbs 



In making up smaller quantities it will be well to remember tliat the 
amount of each salt required to make a 1: 500 solution is two grains to 
the litre, or about two dractmis to the gallon. 



i 
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For the disinfection of soiled clotliing, bed linen, and other articles 
which can bo washed, a solution of mercuric chloride alone, of the strength 
of 1: 5,000, may be used; this will be about one drachm to five gallons of 
water. When circumstances are such that clotliing cannot be immedi- 
ately immersed in boiling water, upon being removed from the patient's 
person or bed, this will constitute the best and cheapest method of disin- 
fecting it before sending it to be washed. 

The same solution may be used to disinfect the surface of the body of 
the sick, the hands of attendants, and all surfaces which have been soiled 
with choleraic discliarges. 

In recommending that this potent toxic agent be introduced into the 
sick-room as a disinfectant, the writer is aware that there is a certain ele- 
ment of danger attending its use. But this may be guarded against by 
due care, and the dilute solution recommended could scarcely be taken by 
accident in sufficient quantity to produce death, as it has a distinctly me- 
tallic taste, and a tumblerful would hardly be a fatal dose. The danger 
is certainly not greater than that attending the use of carbolic acid, strong 
solutions of zinc chloride, etc. 

There is another possible danger, however, which I consider it my duty 
to point out. The question as to the action of such solutions upon lc»d 
pipes when the disinfectant and material to be disinfected are poured into 
city water-closets, etc., is an important one. This question is being con- 
sidered by members of the Committee on Disinfectants of the American 
Public Health Association, and their report will doubtless be published 
within a short time. 

It is hardly necessary to give the caution that in practice solutions of 
mercuric chloride must be kept in glass, iron, or wooden vessels. Recep- 
tacles made of any one of the metals with which mercury forms an amal- 
fam, would not only be injured by contact with such solutions, but would 
estroy their disinfecting power bv decomposing the mercuric chloride. 

The Hypochlorites of Soda and of Lime occupy the first place 
among the oxidizmg disinfectants on the score of economy and efficiency. 
The value of the liquor sodm chlorinatcB of the Pharmacopoeia depends 
upon the amount of hypo-chlorite of soda which it contains, and this may 
be conveniently measured by estimating the chlorine. * The* popular idea, 
however, that the disinfecting power is directly due to the evolution of 
chlorine is an error; and the direction sometimes given by physicians 
to hang up cloths moistened with this solution in the sick-room, with a 
view to disinfect the atmosphere, is based upon a mistaken conception of 
its action. In contact with organic matter the hypochlorite is decomposed 
and a large quantity of nascent oxygen is liberated, which is the active 
agent in accomplishing the destruction of micro-organisms present. The 
same is true as regiirds the chloride of lime, or bleaching powder, which 
owes its disinfecting power to the presence of the hypochlorite of lime. 
It is a popular notion, which is sliared by many physicians, tliat the virtues 
of chloride of lime as a disinfectant depend upon the gradual liberation 
of chlorine, and that when placed in open vessels in the sick-room, or in 
foul places, it will act as an atmospheric disinfectant. Its value when used 
in this way is extremely limited, for it is a well-established fact that the 
presence of chlorine, or of any other gaseous disinfectant, in the atmos- 
phere, in respirable quantity, is quite inadequate for the destruction of 

^ See Dr. Duggan's report in the Medical News, Feb. 7, 1885, p. 147. 
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disease germs. But the h\*pocliloritt! of lime, which is freoly eoIhMo in 
water, and whicli is present in properly prepared chloride of limo in the 
proportion of 20 to 40 per cent., is u most potent oxidizing disinfectant. 
The hypochlorites ure not quite as pleasant to use in the sick-room as tlje 
odorless solution of mercuric chloride which we have r<icominended, but, 
OD the otiier hand, they are deodorizers as well aa disinfectants, and de- 
stroy noxious effluvia as well as germs, without being decidedly objection- 
able on account of tlieir odor. For the disinfection of excreto the hypo- 
chlorites are to bo especially commended on account of their pronipl action, 
and because they are free from the objection which siiggesta iteelf with ret- 
erence to the use of mercuric chloride — viz., a possible injurions action 
ujHjn lead pipe, 

Labarrnque's solution, as foun<! in the market, differs considerably in 
value, which, as stated, is estim&ted in terms of chlorine. A solution 
conbuniu^ two per cent, of available ciilorine promptly destroys germs of 
all kinds, including spores. When diluted with four or five parte of water, 
for the destruction 01 cholera germs and other organisms not containing 
spores, ill liquid fteces, such a solution could dountless be diluted with 
safety to one part in twenty, the time of contact being two hours. But 
ae in practice there will be a disposition to make the time of contact as 
brief as possible, and to empty the contents of a vessel containing choleraic 
discharges into the nearest water-closet or privy vault as soon as jmssible. 
wo tliink it best to insist upon the use of comparatively strong solutions. 
It will be understood that in all of the prnctical directions given for the 
diflinfection of escreta the amount of the disinfecting solution used must 
equal tliat of the material to bo disinfected. When used in Ihe liberal 
DutDDer which we advise, the question of cost becomes an imjwrtant one. 
If this solution is to be purchased from retail druggists in quart bottles 
the cost of disinfection in a case of choleni or of typhoid fever will often 
be beyond the means of poor persons. But we hope to see this and other 
reliable di^nfectants furnished by health officers, or by their antliorized 
asente, by the gallon, or barrel, at a price which will bring them within 
the reach of all, or better still at the expense of the public treasury. I 
am informed that a solution containing two per cent, of available chlorino 
could be sold by the quantity as low as 40 cents per gallon. This diluted 
with four gallons of water would give five gallons of a prompt and reliable 
disinfecting solution for 40 cents. Using a pint of the solution for each 
liquid fiecal discliarge, the expense of disinfection would be one cent for 
each dejection. 

The hypochlorite of lime, to which the commercial chloride of lime owes 
its value as a disinfectant, is equally effective, and still cheaper. Accord- 
ing to Dr. Duggan this contoina usually from 25 to 40 per cent, of 
available chlorine. One jwund, therefore, dissolved in from ten to twenty 
pints of water would give a solution of calcium hypochlorite containing 2 
per cent, of available chlorine. Diluting this to tlie same extent as recom- 
mended in the case of the sodium salt, we would have from one pound of 
chloride of lime of the best quality (40 per cent, of available chlorine) 
twelve gallons and a half of disinfecting solution, the cost of which would . 
not exceed ten cents, (Hy the quantity chloride of lime can be purchased ' 
for four to five cents a pound.) It is hardly necessary to loolc for any- 
thing cheaper than this solution, and carefully conducted laboratory ex- 
periments show'lliat it destroys the vitality of putrefaction bacteria, in- 
cluding %-ariona speciea of bacilli and their sporex, within a very brief time. 
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For the disinfection of clothing more dilute solutions should be used, 
as, for example, one part of Labarraque's solution to 100 of water; or one 
ounce of bleaching powder in five gallons of water. For this purpose, 
however, we prefer the 1:5,000 solution of mercuric chloride heretofore 
recommended. 

Other disinfectants might be added to the list if we had need of them, 
but inasmuch as they are all inferior to those already named, it is unnec- 
essary to devote much attention to them in the present chapter. The 
mineral acids are all active germicide agents, ana destroy spores after 
two hours contact when present in the proportion of 8 to 15 per cent, (sul- 
phuric 8 per cent. , nitric 8 per cent. , hydrochloric 15 per cent.). In the ab- 
sence of spores much weaker solutions are effective. Thus in the writer's 
experiments published in the American Journal of the Medical Sciences in 
April, 1883, it was found that sulphuric acid in the proportion of 1: 200 
(.05 per cent.) destroys the vitality of B. iermo in active growth, and of 
the two species of micrococci experimented upon. 

Sulphur Dioxide in aqueous solution — sulphurous acid — destroys mi- 
crococci and bacilli in active growth in the proportion of 1:2,000 by 
weight, the time of contact being two hours. But this agent is important 
for the destruction of spores. * 

Commercial sulphurous acid would doubtless be effective for the de- 
struction of cholera germs in a brief time when diluted with fifty parts 
of water. 

Sulphur dioxide in gaseous form, as produced by the combustion of 
sulphur in the presence of an abundant supply of oxygen, is commonly 
considered one of the most reliable agents for the dismfection of ships, 
hospital wards, etc. There can be no doubt of its value for this purpose 
when the necessary conditions are observed — and especially in the presence 
of moisture; but recent experiments show that much of the so-called dis- 
infection with this agent is little better than a farce; and it is difficult to 
determine how much of the success which is attributed to fumigation with 
sulphurous fumes is due to the germicide action of this agent, and how 
much to the subsequent ventilation and general cleaning up which sani- 
tary officials very properly insist upon as a supplementary precaution. So 
far as the cholera germ — "comma-bacillus" — of Koch is concerned, it 
seems liardly necessary to resort to fumigations with sulphurous acid, 
iiXi'Ai\ti in the case of ships, cellars, etc., where the presence of moisture 
jfiay wrve to preserve the germs; for the developing power of this organism 
in quickly destroyed by desiccation and contact with atmospheric oxygen. 
K'x;li states tliat when dried in thin layers these organisms lose their vi- 
Ulity within three hours, and he has never succeeded in starting cultures 
frofn dried material which had been kept even in thick layers for a period 
of tw<fnty-four hours. 

The Metallic Chlorides possess decided germicide power, but, with 
th'j t*%('M\}\Ai)n of mercuric chlonde, they are in this respect much inferior 
Ut i\\t* hyfK>r:hIorites. The solution of chloride of zinc of the pharmacopoeia 
Ut/uor ziiiri chh r id i— destroys the organisms in broken-down beef-tea 
wli^rri )in'^?rit in the proportion of ten per cent. (Duggan.) According to 
K//' h a i\vii |HT c<jnt. solution of zinc chloride does not destroy the devel- 



oifth'/ \HfWi^r of anthrax spores after contact for one month. 
Carbolic Acid, which for a time was regarded as the 



germicide par 



H*ri' till* writijr'M paper in the Medical News, March 38, 1885. 
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exce.Uettfe, cannot be relied upon for the destruction of spores, but tlie 
pureaeid in one to two percent. solutioiidestroyB bacteria inactive growth 
within an hour or two. It is safe to say that u five per cent, solution may 
be relied upon for the deetructiou of cholera gerniB, and of the other 
pathogenic organisms which do not form spores. 

Hrdrog^en Peroxide is another agent which poseesses a certain value, 
but owing to the want of stability and comparatively high price of con- 
centrated solutions, it is not likely to replace the more potent oxidizing 
disinfectanta heretofore recommended — tne hvpochlorites. 

Internal Disinfection. — Is it practicable to destroy cholera germa in 
the alimentary canal, and thus arrest the progress of the disease, or pre- 
vent its development? And, if bo, what agents are best suited to accom- 
plish this purpose? It is impossible to answer these questions in a 
definite manner in the absence of any carefully conducted cUnical expori- 
menta, but it may not he unprofitable to consider the therapeutic possi- 
hilitie* from the jwiut of view of the germ-theory, and in the light of 
recent experiments which establish the comparative germicide value of 
various therapeutic agents. We naturally turn first to the most potent 
germicide in our list — mercuric chloride — an agent which, in the proportion 
of 1 part to 5000 or less, would doubtless quickly destroy all micro-orgon- 
isms in the intestine, of the class to which the cholera germ is supposed 
to belong. The question is, first, whether it is practicable to administer 
this ^tent poison in doses which would secure its presence in the intestine 
in this amount; and, second, whether by accomphshing this result we can 
cure cholera. If we estimate the contents of the intestine at lutlf a litre 
— about a j»int — the amount of mercuric choride necessary to disinfect 
this amount of material may be put at .1 of a grain, or about one and a 
half grains, a quantity considerably in excess of the meiliciual dose. It 
is evident that oven if this amount of mercuric chloride could be intro- 
duced into the intestine with safety, the problem of getting it there pre- 
sents serious diflSculties, on account of the mcessant vomiting which occurs 
in cholera, and because of the loss which would result from absorption 
through the mucous membrane of the stomach and bowels, and by the 
comhiimtion of the salt with albuminous material with which it comes in 
contact. The prospect of internal disinfection with tliis agent does not, 
then, seem very eiicouruging. But mercuric chloride in a mnch smaller 

Sroportion than that named has a d«L'ided restraining influence ujioii the 
evvlopment of bacteria of all kinds, and there \a reason to believe tliat 
one-tenth of this amount — i.e., one part to 50,0(X), or .015 of a grain — 
vonld, if constantly present in the intestinal contents, notary and 
jwrhaps entirely restrict the growth of any cholera germs, or other bac- 
terial organisms present. This brings us quite within the medicinal dose 
of this agent, and to the question of the best method of introducing it to 
the place where it is rtt^uired, with the least possible 1o«b by absorption, 
atid tlie least possible injury to the patient from il« toxic action. Whether 
this may accomplished by the admmistration of calomel, which, according 
to some authors, is convert«Ml by contact with the chlorides of the stomach 
into corrosive sublimate, is wortliy of further consideration; but we are 
inclined to agree with Ih'. II. (J. Wood' " tliat the action of calomel upon 
manisBodifferent from that of corrosive sublimate as to render this theory 
exceedingly improbable." Certain it is tliat calomel, iu heroic doses, has 
been thoroughly tried in the treatment of cholera, and has not been sue- 
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cessful in establishing itself as a reliable remedy for this fatal malady. In 
a severe epidemic at a frontier station, which the writer passed through 
in 1867, the calomel treatment was employed in many cases, but without 
any very notable success. The impression remained upon my mind, 
however, that when the cases were seen early, this treatment had a certain 
value in favorably influencing the result. Ihe difficulty in judging of the 
value of any method of treatment is greatly enhanced by the &ct that 
many cases during the prevalence of an epidemic are not seen until fatal 
poisoning has already occurred. A patient in the algid stage of the 
disease is evidently suffering from the effects of a poison which has already 
been absorbed, and which acts powerfully upon the vaso-motor nervous 
system. 

The pressing indication when a patient is seen in the stage of collapse, 
is evidently to neutralize the manifest effects of the toxic agent, rather 
than to attempt to kill the cholera germs in the intestine, which wo sup- 
pose to have produced it. At the same time it is very probable that a fatal 
result depends, to some extent at least, upon the continued production 
and absorption of the poison, and we must not neglect to kill the germs, 
or restrict their development, if any practicable means of accomplishing 
this object presents itself. If the patient dies notwithstanding the 
administration of germicide remedies during this stage, it does not follow 
that treatment wiUi agents of this class is futile. It may be, simply, that 
the treatment was commenced too late. To kill a murderer after his vic- 
tim has been fatally wounded, does not save the life of the murdered man. 
Experience proves tliat the time for successful treatment is during the 
** premonitory stage," when the chief symptoms are a certain looseness of 
the bowels and a feeling of lassitude. The deadly germ is no doubt already 
present at this time; the toxic product, as a result of its vital activity evolved, 
18 being absorbed, and perhaps has a cumulative effect, until finally the ner\-- 
ous centers are overwhelmed and we have the frightful symptoms of the 
stage of collapse rapidly developed. 

That cholera is very amenable to treatment during the first stage of 
"premonitory diarrhoea" is generally conceded by those who have seen 
the most of this disease, and any abortive treatment based upon the ger- 
micidal action of the remedies employed should be applied during this 
stage. The object in view should be to cause the remedy to come in con- 
tact with the material to be disinfected, with the least possible loss from 
vomiting or by absorption. Calomel has the advantage of easy adminis- 
tration, and of l)eiug retained by the stomach when other remedies might 
be rejected. But the administration of calomel with a view to the forma- 
tion and germidical action of corrosive sublimate is a very unscientific pro- 
ceeding. In the first place it is uncertain whether the conversion of a 
portion of the calomel into bichloride occurs at all; and in the next place, 
it is evident that the amount formed would be so much a matter of acci- 
dent that the attempt to kill germs in this way would be like shooting at 
a flock of partridges with one's eyes shut. 

If mercuric chloride is to be fairly tested it must be administered in 
definite amount, and at definite intervals; and it would seem as if the in- 
dications might be best fulfilled by the administration of small amounts at 
frequent intervals. We would suggest, for example, upon theoretical 
grounds, that granules containing jl-^ of a grain of mercuric chloride, 
mixed with milk sugar (?), and coated with some substance which does 
not dissolve too quickly, might be administered, two at a time, every five 



INTERNAL DISINFECTION, 



335 



miiiut«8, for an hour (= ^j^ of a grain), then every ten minntuB for two 
hocre (= in ail -^ of a grain). After thiB one granule every ten minutes 
might pcrham sutficc to koop thti contents of the bowels in tut aseptic 
condition. It may be that larger lioscs would be tolerated, or that in 
pra(.-tice it will be found better to give the medicine in dilute solution — 
1: 5000. The writer would not be understood aa rocommeudlng a treat- 
ment which he lias not tried, but simply as suggesting a clinical experiment. 

The dose of liquor soda; chlorinatie is given by 3ie U. S. lliBjwnsatory 
as 30 drops to a Jluid druchm, largely diluted with water; tliat of chloride 
cf limo is said to bo from three to six grains, dissolved in sweetened water. 
These dosoa frequently repeated would doubtless exercise a restraining in- 
fluence upon the development of germs in the alimentary canal, but are 
inadequate for the complete disinfection of its contents Both of these 
agents have been recommended for the treatment of "putrid" fevers and 
dysentery, attended with fetid diBchaixi->s. Labarraque's solution is the 
most eligible preparation for internal administration, and the esi>erijnent 
of giving it in dilute solution at frequent intervals might be worth trying. 

Another agent mentioned in our list of disinfectants which hue doubt- 
less a certain medicinal value, dejiending upon its antiseptic and germicide 
power, is sulphurous acid. It may be given in doses of 30 drops to a 
tira4;hm, largely diluted with water, and to secure the ollect desired should 
be given at frequent intervals. If it could be introduced directly into the 
intestine iu capsules, this would appear to be a preferable way of admin- 
istering it. 

The "comma-bacillus" of Koeh grows best in media hanng a slightly 
alkaline reaction, and its development is retarded or prevented entin>Ty by 
the presence of free aoids in snuill amounts. A knowledge of this fact 
furnishes an indication for a method of treatment which has already been 
tested empirically and in favor of which there is considerable evidence, 
viz., the mlmiuist ration of the mineral acids in dilute solution, and es- 
pecially of sulphuric acid. The prophylactic value of " sulphuric acid lem- 
onade" seems to be established by the fcicts reported by lir. K. 0. Curtin, 
in the Philadelphiit Medical Times (vol. ill, p. 1)4!)). A severe epidemic 
of cholera which had broken out iu the insane department of the Phila- 
delphia almshouse was apparently arrested within twelve hours by caus- 
ing all of the inmates to drink freely a " lemonade " ma<lo with diluteil 
auTphuric acid. The only new cose after the commencement of this pro- 
phylactic treatment was u man who refused to drink the solution. Two 
new cases occurred on the seconil day after the acid drink had been dis- 
continuetl, but upon resuming this the ])rogress of thu diseasu was again 
arrested. 
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CHAPTER XXXIX. 

RESPONSIBILITY OF NATIONS AND INTERNATIONAL NOTIFICATION. 

Responsibility of Nations. — If we examiue tlit liistory of past 
epidemics we fincl tliat almost without exception tlie appearance of 
cholera in any given locality may be traced to importation from its 
endemic habitat, and that in the exceptional instances where it has 
ecemod impracticable to so traco it, the initial caee has been in doubt, 
and the failure was duo simply to lack of proper surTeillance and 
inquiry. Modern views as to the prevention of the spread of epidemic 
disease in general, and cholera in particular, are governed by the belief tliat 
the infectious matter of such diseases is a material particulate poison, with 
the weight of evidence in favor of the opinion tlmt the walerien tiiorbi, 
is a living thing or organism, cajiable of being transported in certain arti- 
cles which for convenience sake we tuTm/omtie". The e.tcluBion of these 
organisms, upon the one hand, or their destruction upon the other, is the 
respective basis of the principle of home quarantine and disinfection. 

I shiill proceed to discuss the methods of performing this service in 
detail, but bL'fore doing so let me refer to a broader topic — that of arrest- 
ing cholera at its endemic center, which is the essence of prevention. A 
national government deriving " its just powers from the consent of the 
govemeii," during its existence as a government, must assume certain 
responsibilities, among which are those affecting the physical and pecu- 
niary welfare of the ])eople. A government must untfer tlie natural limi- 
tations of human rights, take the proper and necessary measures to protei't 
its subjects against pestilence or famine, by such wise and prudent acts 
as the necessities of the time may seem to warrant. A failure so to do 
would subject such a government in the eyes of all civilized peoples to 
jnst condemnation, and as the safety of nations makes them mutually in- 
terdependent, whether they will it or not, so the safety of a particular 
nation is dependent ujx>n the physical integrity of its several municipali- 
ties, as well as upon the physical integrity of its neighbors. This re- 
Mponsibility must he conceded by the political economist, and the govern- 
ing motive then becomes a question of the relative weight of responsibilities 
which apparently conflict. Thus if wo are debarred from commercial 
intercourse by reason of our fear of the importation of a contagious dis- 
ease, that deprivation may result in famine of greater or less degree, and 
this as hero stated in extreme terms, furnishes the key to the reason of 
the great and apparent irreconcilahle differences of opinion as to the 
maintenance o( quarantine. Modern nations have tacitly recognized 
those rcBpoiisibilitiea and endeavorotl to meet tliem by ''international 
conferences." rarolv however with any view to mutual concession. At 
««ch " conference '* thus far held, the commercial phase of the question 
has, although purposely kept in the background, seemed to bo punimouiitj 



lUlUIUllij ^ 



340 ASIATIC CHOLERA. 

and although there has been substantial agreement, first as to the respon- 
sibility of any nation having epidemic disease within its borders, that such 
disease should not be allowed through negligence to affect its neighbor; 
and second, as to the desirability of a synchronous united effort looking 
toward final eradication ; yet the moment the details by which these desirable 
ends were to be attained were discussed, harmony was at an end, and so 
up to this time it has happened that each nation for itself assumes its 
own responsibilities toward its citizens, and allows its neighbor to adopt in 
turn such independent measures as in its judgment the occasion warrants. 
International law is silent upon the question, and although the usage of 
nations respecting invasion of neighboring territory by armed forces, or 
bandits; the enforced sale of pro\asions to starving troops — in a word, the 
general acts of necessity — ^are provided for, no provision or understanding 
has yet been arrived at concerning the responsibility of nations in the par- 
ticular of the transmission of epidemic diseases. If, for instance, Germany 
or France should say to Great Britain, ** You are in command of India, ancl 
in retaining that command you have failed to stamp out the cholera, which 
is at intervals destroying large numbers of our people, therefore we will 
proceed to India, ana ourselves execute the necessary sanitary measures,'' 
that would amount to a declaration of war. The Indian ancl home gov- 
ernment would rise up to resist invasion and the presence or absence of 
cholera would be lost sight of in the ensuing conflict. It is therefore clear 
that international public sentiment must be created to compel those 
nations owning cholera and yellow fever centers, to no longer afflict the 
globe by their apathy and indifference to the general welfare. Russia, as 
will be seen further on, set an example in relation to plague that is worthy 
of commendation and might profitably be followed by other nations. 

It may be claimed tliat England cannot enforce in India those salutary 
and stringent regulations which she does at home in so admirable a man- 
ner, but to that it must be replied tliat the true doctrine of government 
implies the acceptance of such responsibility with the reins of administra- 
tion. 

Spain, in the destruction of the yellow fever centers of her West Indian 
possessions, has an easier task, owing to the smaller area of the infected 
territory, and the lesser engineering difliculties. It is stated, for instance, 
tliat the tideless stagnant water about the infected wharves and docks in 
the harbor of Havana might be regularly swept by tidal currents by cut- 
ting a short canal. And who can doubt tliat if the action of Russia in 
respect of the plague were imitated by Great Britain, Burmah and China 
as regards cholera; Spain, Brazil, Central America and Mexico, in re- 
spect of yellow fever, that those two diseases would speedily disappear 
from the earth. This is not a merely visionary idea, for it commends 
itself to human reason, and when once the doctrine of responsibility is con- 
ceded, and etiological facts are agreed upon, the necessary action can be 
enforced under penalty of commercial ostracism. 

International Notification. — Within the last few years, most nations 
have adopted a system of " sanitary notification '' for their own protection. 
As at present practiced, this notification emanates from the various consular 
oflicers. The consul of a country at a foreign city is required to notify 
the home government at stated times of the sanitary condition of the pjort 
or place, or "consular district^' where he is stationed. Some countries, 
and among them the United States, require consular officers to inform the 
home government by telegraph of the outbreak of an epidemic, and when 
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. IT or expedient, tlip progreas of the epidemic is reportotl l>y telegraph 
dajly> tTiuler authority of Seotioii 1T53 of tlie United States Statutes, 
consular regnlatioua have been issued which require tlie consul to notify 
the port of destination as well as the department, of the departure of a 
Tessel from an infected port, or one carrying infected itassengers or Roods. 
For many years, in countries whore certain contagious aiseascs are enaemic, 
the British consulates have employed a physician, and the medical geog- 
raphy of the country thus obtained has been of great value not only to the 
home gOTemment but to other countries as well. The admirable papers 
in the Chinese Customs Gazette " furnish an example of what may be done 
by intelligent medical men in connection with the consular service. The 
consuls 01 the United States are required to make a weekly report of the 
sanitary condition of their consular district upon the following form: 



To the Honombie 

The Secketabt of State. 

Waahingtoii. D. C, Untied States of America. 
In compliani'e with the act of April 39. 1B78, 1 have the honor to make the fol- 
lowing report of (.■ontaf^ous diseases, and deatha occumnj; tlierelrom, at this 

place, duniig the week ended 18... foi- the information 

of the 8ui>reoii General of thf Marine Hospital Si'rvife; 





c..„. 


,,„„. 


HosPITiu iMlllury. 
Ci>il BDil primu-). 


""'^J-F" 




















Typhus Fever{Cir Sliiji Fever) 
Enteric <or Typhoid) Fever . . 
Scwlet Fever 
















TotulK 


1; 



Total deaths /rimi all cau»e» during th« week re]Hii'ti 

Population acronliii^ tui.'ensua of 

Present ofHcial ly est iniated population 

Weekly mean of Uieniioiueter Weekly ni 

Prevailing diseases, (unU other pertinent information. 



n uf baroiuel«r, . 



Very respectfully, 

The law under which the foregoing report is required is the following 
section of the unrepejiled iwrtion of the Act of April 2y, 1878, known as 
the Xational Quarantine Act: 

"That B'heneverany infectious or contagious disease shall appear in any 
foreign iwrt or country, and whenever any vessel shiill leave any iiifectwi 
foreign port, or haWns on boanl goods or paAsenKers coming from any place 
or district infected witn cholera or vellow fever, shall leave any foreign port, 
bound for av.v port in the United States, the consular officer, or other rep- 
resentative oi the Unitoil States at or nearest such foreign port, shall im- 
mediately give information thereof, and shall rejiort the name, date of 
departure, and the port of destination in the tnited Stales: and the 
consular officers of the United States shall make weekly rejiorts of the 
nnitary condition of the ports at which they are respectively stationed." 
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The enactment of this law is due perhaps in greater degree to the 
efforts of the late Surgeon-General John M. Woodworth than to those 
of any other one man outside of Congress. Four years before, in the 
report on the Cholera Epidemic of 1873, Doctor Woodworth wrote: 

What is needed is, that the National Government, tlirough its consular 
officers, at least at each port of departure shall acquire the necessary information, 
and then promptly and intelligently furnish it to the ports and localities exposed. 
This is entirely aside from a national quai*antine board, a national bureau of 
liealth, or other specific organization, concerning the pi'esent wisdom and expedi- 
ency of which opinion at least is not unanimous. It is a simple utilization of 
already existing machinery on the part of the general government, for the accfui- 
sition of knowledge indispensable to the general welfare. Such knowledge cannot 
tlirougli its own agents be acquired by a State or by a munitripality, yet upon such 
knowledge and action does the future immunity ii*om Cholera of the country at 
large depend. 

A circular letter from the President, through the Department of State, in- 
structing consular officei*s to place themselves in communication with the health 
autiiorities of their respective localities; to advise promptly, by cable if necessary, 
of the outbreak of cholei'a (or other epidemic disease) at their ports or any sectioa 
in communication therewith, to inspect all vessels clearing for United States ports 
with reference to the original and intermediate as well as to the final points of 
departure of emigrants thereon; and to report always by cable the sailing and 
destination of any sucli vessel, carrying infected or suspected passengers or goods 
— this should be the first step. 

And the next would be equally simple: A medical officer, selected for his good 
judgm(»nt and attainments in sanitary science, should collect and digest the in- 
formation thus obtained, and transmit to the tlii*eatened ports, as well as through 
the public press, the note of warning. Thus advised, the threatened community 
wouul have ample time for preparation, and tlie publicity jEpven to the warning 
would be the most efficient means of insuring proper precautionaiy measures. 

At the International Sanitary Conference of Washington, much stress 
appears to have been laid upon the bill of health issued to vessels, and 
after a long discussion of that and kindred topics, the following form of 
a bill of health for international use was adopted without dissent: 

LVTERNATIONAL BiLL OF HEALTH. 

I, (the person charged to deliver the bill), at the port of 

do herebv state tliat the vessel hereinafter named clears from this 



port under the following circumstances: 

Name of vessel Nature (vessel of war, ship, schooner, etc.). 

Tonnage ; Apartments for passengers; No ; Guns ; 

Destination ; Where last from ; 

Name of medical officer (if any) ; Name of captain ; 

Total number of passengers: 1st cabin, ; 2d cabin, ; steerage, ; 

Total number of crew, ; Cargo, 

Vesael, — Sanitary condition of vessel (before and after reception of cargo, with 
note of any decayed wood). 

1. Note disinfection of vessel 

2. Sanitiiry condition of cargo 

3. Sanitai'v condition of crew 

4. Sanitiirj' condition of passengers 

5. Sanitari' condition of clothing, food, water, air, space and ventilation 

Port. — 1. feunitarv condition of port and adjacent country 

a. Prevailing diseases (if any) 

b. Number of cjises of and deaths from yellow fever, Asiatic cholera, plague^ 
small-ix>x or typhus fever during the week preceding. 

yuinoer of cases of Ntnnber of deaths from 

Yellow fever — Yellow fever — 

Asiatic cholera — Asiatic cholera — 

Plague — Plague — 

Small-pox — Small-pox — 

T^'phus fever — Typhus fever — 

e. Population according to the last census 

d. Total deaths from all causes during tlie preceding montli 
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I certify that the Toregoitig: statements are made by , who has 

personally inspected said vessel; that I ara satisfied th'at the said atateraents are 
correct, and I do further certify that the said vessel leaves this port bound lor 

In witness whereof I have hereunto set my hand and the seal of ofHce, at the 

port of , this day of 188 , ....o'clock. 

[skaL.] [Signature.] 

But it is found in praetieo that the bills of health are in some casca 
nntruBtworthy and are not to be depended upon at our ports, and the 
qoanmtine officer mnet rather act upon information otherwise receiTed 
bv him coHceruing the sanitary state of the port of departure. Thus 
while this is being written yellow fever is prevalent in epidemic form on the 
isthmus of Panama, and yet no bill of health from Panama or Aepinwall 
fnves a statement of the existence of such an epidemic. This does not imply 
Uiat the consul is neglectful, but he is obliged to accept the statement ot 
the duly constitutud health authorities of the country, and a refusal so to 
do would result in the withdrawal of his exequatur. In such cases ha 
can only notify his government. At the Sanitary Conference of Wasli- 
iugton, no representative was willing to agree that the " certifying author- 
ity " of the port of departure should be other than the local authority, 
and as in the case of Panama, and perhaps instances nearer home, the fear 
of being placed at a commercial disadvantage has o}>erated as a jiowerful 
motive lor concealment of contagious disease. 

The Conference of Washington went much further in tlie matter of 
perfecting a plan for International notification than any of the preceding 
conferences. Kesolutious III. and IV. adopted by the Conference are as 
follow: 

m. In the interest of the public health, the sanitary authorities of thecountrien 
rM>resent*d in this conference are authorized lo commiinicate directly with Mw-h 
otiier in oi-der to keep theinaelves informed ot all important tacts which may 
come to their knowledge; but notliinK herein cantaine<l shall relieve them from 
tl)e du^ of fiuDishing at the same time to consuls in tlieir respective jurisdic- 
lions the information they ore reauired to give them. 

rV. A centraliEed iDternational system of sanitary notification being deemed 
indispensable to the successful carrying okit of measures for preventing the intro- 
duction of disease, it is' advisable to create international organizations to be 
oliivived witli tlie duty of collecting information in regard to the outbreak, spread 
and ilisappeanince ot cholera, pest, yellow fevers, etc, and ot conveying suuh in- 
formation to tlie parties inter<^;ted. 

The representatives of the United States, at the conference, voted 
agHinst the latter of these resolutions, but it was adopted by a vote of 13 
to 3. 

The plan by wliicli it was proposed to carry out resolution IV. of tho 
conference is as follows: 

AJfNKXL 

The draft ot a cnnvyntion nicntioneil in Resolution IV. is as follows; 

Article I. There shall be established in Vienna and Havana a permanent Inter- 
national Sanitary Agency of Notification. The respective governments sliall 
jigr«e among themselves as to tlie formation ot those agencies. 

Art. n. It will be the duty of tlie agency at Vienna to gather sanitary inform 
malion from Europe, Asia and Africa. The agency at Havana will extend its 
sphere ot action to the American Continent and the islands belonging geograph- 
ically thereto. This system to be subject to such modifications us may be ren- 
dered nei^essary by the state of telegraphic communication. 

Art m. The conlnkcling governments shall have the right to establish, if 
ry, a third agency in Asia. 
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Art. IV. Thp governments agreeiiifr to this systeni of notiflcatioa will spn'l 
their Bunitjiry repoi^ to that agi^ncv in whose jurisdiction it is. Eveiy agency 
nhall send its nutiilcationii to thoHe govt^rnmentH (tending sanitorj buUetios, Tha 
different agenoieH will exeliange the infonnation tiie^' receive among thenutelves 
in order that it niuy l>e made kaown to the reHpc<:tive coimtrieB belonging to tbe 
jurisdiction of each. 

Art V. There shall be no exceptiout to this syatem, save in cases of extreme 
emergency. In such caaea, however, a government may enter into communica- 
tion with an agency to whoee juriadiction it doen not belong. 

Art VL In cases of doubt as to correctness of the bidletins received, tlie 
a^ncy is authorized to ent*r into communication with the rewpective goveni- 
mentfi, who wUl be obliged to furnish as soon as possible the information asked. 

Art. VII. In ttitutt! L-oimtries where iDt«malianal sanitiiry boards exist the 
agencies shall establisli communication with them. 

Art VnL In those countries which have nota perfect sanitajy organization, 
or which have not adopted the conclusions of this conference, tlie consuls of the 
contracting powers shall meet in an International Sanitary Council ui onler to 
give to the said agencies the information which cannot be obtained fi-oin the louU 
authorities. 

Art, IX The Oovemmenta of Spain and Austria-Hungary shaU ftx the annual 
budget of expenses, which they will submit to tlie participating governnienta. 

Art. X. The lUvision of expenses between the different governments stiall be 
as follows: Half of tlie ex{iense will be divided in proportion to the number of 
ixipulation, and the other half in projiortion ,to the amount of tonnage of the 
merchant marine combined with thecommeivial maritinievalueofeverj- country. 

Art. XL The Governments oF Spain and Austi'ia-Hungary sliall submit at tiio 
end of every Sscal year tlie final accounts to every one of the interested govern- 
ments. * 

Alt. Xn. The present convention is concluded for the space of ten year*. Ajiy 

Sjvemmenl, however, is at liberty to renounce the Convention after three yeara. 
tie right is reserved to make such changes as any one of the governments 
taking part shall designate. 

But none of the ^vernments sending reppescntativea to the Conference 
have agreed to the rules and regulations there BuggeetwL 

After all there is. perhape, no hotter plan than that adopted by Great 
Britain and the United States, namely, wnen information is wanted to call 
njton its own officers to furnish it, and then to publish the result. Under 
Gsiating appropriation acts, a medical ofticor can be attached to any U. S. 
Consulate wbeuever believed to hu necessary or essential. 
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CHAPTER XL. 

hshcju. inbpection, includino the theoby and practice of 

quarantine. 

I. The Theory of Quarantine. — No one who haii atiidied witliont 
preconceived ideas or prejudire can fail to conclude that if tlie guraiM <ff 
cholera were exi'luded from & country, that country wouid certaiiily c«(»|n- 
an epidemic. It is for the puritooo at aeaixtiiij^ in tlie work of excluNioii of 
diseaae germs that quarantines arc now maiiituined, and medical inii[H4ctiona 
hutttuted. It in true that the hiittory of ijuarantiue KliowNttiatit«bi-ginntn|{ 
naparely empirical, for the city in the sea that had tl)« finat lamn^tto waa 
forced thereto by necessity. Veniuj was the great coniiiien-ial entrepot of 
the 3f edjterrancnn ; her sails whiteneti the horizon of every known horlmr, 
Ukd her retnmcd vessels crowded her own dock«. llcr gnnit *-ommerce 
mtdc a Sonriahing earning trade, and titimuliit«d Inivvl, but at the 
■me time bronj^ht fomit^ to ber households. I'bero wero repmtod vft- 
demica the origin of which was traced either to the returned merchantii, 
ttnr nfloTB or their ships. Hence those wise Adriatic Hho{»-keepeni wIvj 
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men and things should be unimpeded ? As well might it be maintained that 
l>e(^ause one or more houses cannot escape destruction by fire, therefore 
no elfort should be made to save the remainder of a threatened city; as 
well might it be argued that because some men must be killed in battle 
no precautions should therefore be used to preserve the rest of the army; 
as well abstain from all local sanitation intended to mitigate the ravages 
of the disease because some victims it will surely have. This is taking 
counsel from despair — is a stupid fatalism which one might imagine to 
have been imported with the disease from the East. . . . 

" Probably no sanitary cordon nor any quarantine will invariably and 
completely exclude cholera, since it is transmissible by living men, and by 
water and by fomites of various descriptions, and worst of all by men 
who neither exhibit its characteristic symptoms nor are conscious of the 
poison which they conceal and disseminate. But, as has already been urged, 
it is no argument against preventive measures that they are not absolutely 
perfect in their efficiency. If they sometimes succeed in arresting the 
progress of cholera, and if they always when honestly executed lessen the 
number of channels through wliich the infection can be conveyed, and 
thereby reduce to a minimum its fatal effects, they oupht to be maintained 
and perfected and not decried or abolished. It is difficult to character- 
ize that state of mind whicli concludes against the use of a salutary 
measure because its efficiency is not absolute, the more so when it is ad- 
mitted that its inefficiency is not intrinsic but due to negligent and fraud- 
ulent administration. " 

It would fill more pages in this volume than are at the writer's disposal 
to give brief details or perhaps even to simply enumerate all the instances 
where the observance of strict quarantine has apparently resulted in the 
escape from an epidemic elsewhere prevailing. The writer having due 
regard for the argument tliat these instances are but examples of the post 
hoc ergo propter hoc fallacy, must conclude that the germ theory itself is 
tlie best possible argument in favor of the effectivness of rigid quarantine. 
Even if we adopt the theory that the poison is inorganic, the evidence of 
centuries of observation proves it to be transportable; being transportable 
it must be possible to prevent its transportation by the exclusion of the 
vehicles of transportation — fomites. From this conclusion there seems no 
escape; and it is the writer^s belief that had the Indo-Javanese pilgrims 
been quarantined by the Evgptian authorities, the calamitous epiaemic of 
cholera of 1883 would not liave darkened the ^^ge of her history. 

So long as nations neither stiimp out disease within their territories 
nor see to it that all ships are clean and sail from clean ports, just so long 
it will be necessary to maintiiin a quarantine of some sort, and it is proba- 
ble that inspection stations can never be dispensed with, but their use may 
in coming time be reversed, that is for the inspection of outgoing ships. 

The recent experience of Eurojw has not tended to settle the question 
as to the efficacy of quarantine, although the principle still remains as 
quoted from Professor Stille, that where there has been a failure it is due 
to the laxity of the quarantine. Tommasi-Crudeli of Milan, writing after 
\\\iy (H'ssation of the recent epidemic in Italy says: " Sea-quarantines offer 
Htrnnger guarantees than land nuamntines, but may, however, prove defi- 
cii^fit for three reasons: First, oeciiuse the duration of the quarantine in 
proportion to the period of incubation is insufficient; second, because dur- 
ing (juarantine the disinfection of really infected objects is impracticable. 
It iH not sufficient to leave infected boxes of linen half exposed to a chloridic 
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atmosptiGrc: Uic essential is that during quarantine there be thorough and 
vigorous disinfection; tliird, because, notwithstanding, ail govornmentut 
regnlutions, even sen quarantines, are easy to violate. He proceeds: "At 
Malta, in ltJG5, after tno appearance of cholera in Alexandria, Egypt, the 
Government ordered a rigorous quarantine, but it was violated and tlio 
epidemic broke out violently. Too many interests prompt its violation, and 
it ia seldom that people, as did the Siciiiane, unite in silencing such inter- 
ests. In Sicily, m 1865, the whole population advocated a quarantine of 
seven days for veasek arriving from non-inlected ports, and of absolute 
non-intercourse with infected countries, aud the island was thus guarded 
nntil the insurrection of September, 1866. The epidemic appeared the 
very day on which troops sent from Naples, where cholera was raging, ar- 
rived at Palermo. The epidemic spread rapidly, and the incident Slows 
that wiie?t K»*tai»ed by tlie pmmlafion, nea (juarantine is e^cacioiit." ' The 
Honorable Philip Carroll, Ll S. Consul at Palermo, writing to Honorable 
"William Hunter, Second Assistant Secretary of State, under date of Febru- 
ary 0, 1885, says: "With reference to the non-appearance of cltolem 
in Palermo, during the recent epidemic, in places almost conterminons 
thereto, the generaibelief here is that the immunity was due to the effective 
and rigorous quarantine which wus at onee establislied and maintaine<l 
until some time after it was sus^wnded iu other places and ever vestige of 
the disease had disappeared. In Bupjiort of this belief, they quote the epi- 
demics of 18C5 and 18T3, when the same vigorous measures were adopted 
and maintained, with the same immunity from the disease, whereas in ISGti 
the insurrectionists broke the quaiantine, when cholera immediately broke 
out and made havoc among its inhabitants. From personal observation I 
am quite sure that the sanitary condition of the city had little or nothing 
to do with its escape from tho recent contagion; on the contrary, there 
were many circumstances and conditions which in this respect were favor- 
able to an outbreak of the disease." 

The recent sanitary history of Sicily cannot fail to teach a salutary 
lesson to those preaching the inefficacy of sea quarantine. The quaran- 
tines of Italy, on the contrarv, "were inefficient. Dr. Moeso' states: 
" When I asked Dr. Koch what lie thought of the quarantines in operation 
in Italy, he replied to nie; ' I am convinced they are worth nothing; they 
are half measures without real results.' " 

THE PRACTICE OF QUARANTINE. 
A. By Sea. — The practiceofqnarantine is without uniformity.searcely 
any two Louiitries conforming to tlie same regulations; and, as pointed out 
by I>r. John S. Hillings, U. S. A., " Theoreticallv (ouarantinee) as a rule 
err on the side of e.icossive requirement; practically tne error is the other 
wav. Xeither in America nor in Europe can one draw reliable conclusions 
as to what is actually done at a quarantine establishment from its print^^^l 
regulations." (Transac. International Medical Congress, Vol., I\. page 
419, London 1881.) It is natural that diversity of chmate and differences 
of season should motlify the practice of quarantine at particular ports, but 
there should be no laxi^ of adminietration at any time or anywhere. The 
medical ituijtedion which is tlie only method of ascertaining the facta re* 

' The italic* are mine.— J, B. H. 

• Motwo. he Piwiiuziiiiie iimtrK il Colera o le quaraulene. Eeprinl from Nuova 
Antolcigiu, vul. xlvii., fwH.'. xviii. 15 Svttembri;, 1884. 
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garding the sanitary condition of passengers, cargo, crew and ship, should 
he everywhere carried on in the same way. The period of detention may 
reasonably vary with port and season, but the inspection should be always 
the same. 

Carelessness in making such inspections is a crime and should be so con- 
sidered. Efficiency depends upon the honesly, faithfulness and patriotisfn 
of the inspector. No man should be selected for this great responsibility 
who does not combine with the necessary technical knowledge these three 
characteristics. 

The following, revised from an article by the writ3r,* 'gives an account 
of the details of quarantine management: 

A quarantine sbition usually consists in a hospital for the sick (laza- 
retto, so named from the isolation of St. Lazarus on account of leprosy, 
iiiul (le Saint Lazare); a boat, usually ^ steam vessel, to carry the boarding 
officer and supplies for the station, if there be any sick found on board 
the vessel commg into port, a separate boat or the ship's boat should take 
them to the lazaretto; and quarters for attendants. On arrival of a vessel 
at the quarantine, she is boarded by an inspecting officer, her bill of health 
examined, the crew and passengers mustered, the vessel itself inspected in 
every part to determine whether it be clean or foul. At this day, the bill 
of health is not accepted sls pri7)m facts evidence of the sanitary condition 
of the vessel, but is only corroborative. Even if it be stated thereon tlmt 
the poi-t from which the vessel last sailed was free from infectious disease, the 
inspector trusts to his own inspection of the vessel and examination of 
the persons on board and the cargo, together with his knowledge of the 
sanitary condition of the port of departure to determine whether or not 
the vessel should be detamed in quarantine. If, however, the vessel is 
from an infected port, and the period of incubation of the disease lias not 
elapsed, the vessel is detained in quarantine until the expiration of that 
time, whether there be sickness on board or not. If there be found con- 
tagious sickness, the sick are removed to the hospital, the bedding and 
other articles in their state-rooms or berths removed and destroyed, and 
the ])lace thoroughly fumigated with the fumes of burning sulphur. In 
case the vessel is discovered to be foul and in an unsanitary condition, 
whether there is sickness on board or not, the vessel is detained in quar- 
antine for the purpose of cleansing and fumigjition, the cargo is removed 
to a warehouse, or to open lighters, the bilge water pumped out and all 
pafts of the vessel fumigated. The hold of an infected vessel should be 
thoroughly washed out before fumigation with solution of the sulphate of 
copper. The sulphate of iron is chea])er and nearly as efficacious. Cor- 
rosive sublimate solution may also be employed. Whenever necessary, 
the wood-work should be repainted. 

For the treatment of the cargo as well as the vessel much yet remains 
to bring the pi-actice to a level with the advanced state of collateral sciences. 
As shown by Dr. Joseph Holt of New Orleans, we are still pursuing the 

J)ractice of a past age in the lack of improved machinery. An invention 
las recently come into use for the disinfection of rags which makes it 
possible to disinfect them in a bale. The fumes of burning sulphur, are 
driven into the bale through hollow, ])erforated screws. Superheated 
steam may also be used, and is in fact easier of application. 

^ Cydoniedia of Political Science, Political Econoiiiv and Political Ilistoiy of 
the United States, edited by John S. Lalor, Chicago, 1883. 
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B. By land. — Land quarantine is that form of quarantine which 
has fnmidied the opponents of the system with their most effective at^n- 
meat& If rigorously carried out, it is denounced as cruel and harbarous; 
if loosely enfi)rced, it is certainly ineffective. Tlie weight of medical 
opinion at this day is theoretically against land quarantines,' but practi- 
cally almoBt every country eatablisliee) an inspection system on its frontier 
a£ aoon us the introduction of an upidemic is threatened. In the United 
States " shotgun " quanmtines always follow the failure of a State or the 
Government to establish a proper quarantine, and as one of the elements of 
land qnarantine, and as well as a means of allaying excitement and pre- 
venting [lanic, cordons sauilaire are very useful, as was proved during the 
yellow fever epidemic of ISH'i in Texas. Sparsely settled countries show 
the usefulness of the cordon sanCtaire to its- best advantege; indeed the 
system is considered impracticable if not imjxtssibJe to carry out where 
large cities are conccnico. This, however, is fallacious; tlie Uknd quaran- 
tine is difficult to carry out, but not by any means impossible. A land 
quarantine is simply medical inspection of travelers, their baggnge, the 
vehicles of transportation and the freight carried thereon, and the cordon 
mnilaire simply the local police. This duty mav be effeetively performed 
by troops or by carefully picked men from civif life. The plan followed 
in Busaia as a means of stjimping out the plague will appear from the 
following account: 

" The Oriental plague made its appearance in the district above Astra- 
khan, in Russia, about the middle of November. Itii'S. It prevailed along 
the river Volga, and upon its islands. The center of the malady was in 
the village of Wetljankaja, with a population of some seventeen hundred 
inhabitants. The Governor of Astralchan telegraphed to the Minister of 
tho Interior the rejiort of the medical super\nsor of the Cossack forces in 
the district of Astrakhan, Dr. Depner. A few ca^es had appeared in 
the previous year, but the disease had not become epidemic until 
November, 187S. From the 27tli of November to the 9th of Decem- 
ber, out of one hundred sick in Wetljankaja forty-three died; and in 
lees than a month two hundred and seventy-three jwrBons died of the dia- 

' The following may prove or interest in thisconneotjon: 

On the 1st or July, 1884, tlie Minister ot Comraert's appointed the following 
named persons to serve its a dioleru commission to conNiucr tli^ nieasiires beat 
adapted to restiiiin the mvo^ ot the epidemic at that lime existing' at Toulon 
and Marseilles. The comniisaion was composed of MM. Brouanlfl, I'hoimian, 
PiMleiir, Peter, Pmust, Lc^uest, Roohard, Oallard, Valliu, aiid Nioolos, director 
of intei'iuii i.'omnien.'e. The eommission presented its rejiort to the Ai'udeniy of 
UeiHcine, in ortler to obtain ttie approval ot tlmt body, betora submitting it to the 
Uinister ot Commerce. The conduaians ot tiiia report, which wet« adopted by 
the Academy, were as tollows: ' 

1, Land (juarantines, whatever be the form under which they are eatublisbetl, 
are impracticable in France. 2. The methods of disintection im|x>sed upon 
travelers and their bogga^ in the railway stations ore inefficacious and illusoiy. 
S. Posts of medical surveillaaci^ niit^ltt bo estiiblisiied in the UuKer Btations along . 
th« lines ot railway in (ii'ili'v to k'h^U'l- iL^sisijtnce to Uiose attacked with cholera, 
and to isolate Ihem froiii ih.' hiIi.t I r.ivrli^rs. 4. The efficacious meaBures of 
preeervation ore thow tvhu U 1:1. h --w m^Hit to take for himnulf and his house. 

The duty of tlie iiiiiLii>'i)i.il .mlli'iiitii'-- m to .sue that the instructions in K^ard 
toisoiatioDof the sick, lo Uisiiifiiliniiuniiicn, clothes, apartments, etc, arengoiv 
oiisly enforced, and lliat tiie urecautioua of private and general hygiene are 
executed in all their rigor.- " "' 



-E. C. \ 
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ease. It then spread from Wetljankaja to the surrounding Tillages, and 
was declared epidemic. ' Dr. Koch and six army surgeons becune tIc- 
tims to the epidemic, the priest died, the Cossacka who attended the sick 
or removed the dead died; almost all died who in any way came in contact 
with the sick or dead,' Dr. Depner then arrived at the conclusion that 
the only means for suppressing the disease was quarantining: and on the 
11th of December, Dr. Depner, with Colonel Preibanow, instituted meas- 
ures. Ho could not prosecute further observations, however, for he him- 
self fell sick with the plague. These facts being tel^raphed to the Em- 
peror of Russia, the Imperial Committee of Ministers was convened, and 
the following mica were adopted, which received the imperial sanction: 

" 1. (a.) The inhabitanta of the colony of Wetlj'ankaja shall be trans- 
ferred and distributed as shall seem best aft«r a careful examination of 
the local requirements, the limit of the quarantine not to be overstepped. 




"(b.) The appraisement of the movable and immovable property de- 
stroyed bv Sre, as likewise the fixing of the indemnities to be paid to the 
owners, shall be reserved for a special commission, under the presidency 
of the Governor of Astrakhan, with the particifiation of members of the 
Cossack administration and the Ministry of the Finances, the Ministrv of 
the Domains, and the Ministry of the Interior, according to regulations 
which shall be prepared on the spot bv the aforesaid commission. 

" (f.) This commission shall be charged with the execution of all the 
measures tliat may be necessary for the aestruction by fire of the colony 
of Wetljankaja, as likewise of all measures necessary to su])ply the popu- 
lation transferred from that colony with food, undorclotliiug, and warm 
garments; to provide for the treatment of tlie sick, etc. 

" 2. That the acting Minister of the Interior may be authorized to ex- 
tend the meaaures referred to concerning the colonv of Wetljankaja to 
other vill^;e8, as well as to isolated buildings everywhere, to such extent 
as shall be deemed indispensable. 
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" 3. Tliat tliree regimentB of Cossacks may be immediati'lj' placed at 
tlie disposal of the civil' administration for the quarantine service. 

" 4. That all oullajB necessary for the execution of tlie measures above 
referred to, and to meet the expenses of all meaanres that may be required 
by the present epidemic, may be charged to the account of the im|)eriat 
treasury. " 

It was the uuanimous conclusion that " the plan of bnniing the colony 
of AVotljankaja (the center of the infection) is j)roposed after a thOrougn 
exaioiuation of the question, and from a conviction of tlie indispensable 
necessity of so radical a measure for the extirpation of the disL>ase in the 
locality where it first api^ared — the committee having subsequently heard 
the opinion of the physicians present, both with regard to the measure in 
question, and in general in relation to the means which have been shown 
by science and experience to be best adapted to put a stop to an epidemic, 
and to prevent it from spreading." 

In addition to the irregular troops meutionei! above, bodies of infantry 
were plact^ at the disposal of tho civil establisliments, and unlimited 
credit was opcnod to me^et all expenses from tho treasury. His Majesty 
the Emperor sent a special commissioner plenipotentiary. A commission 
vss appointed to act m the matter, composed of medical specialists, whose 
duty it was to study the subject of tho progress of the epidemic, and the 
proper means of stamping it out. and purifying the localities tiien infected 
or tnose likely to become so; and in view of tne impression ])roduccd in 
foreign countries by tho rejiorts of the plague, they should furnish to this 
government rehablo information concerning the epidemic, and the meas- 
ures adopted against it; and the instructions were carried out as above 
outlined, under the direction of Aide-de-Camp General Count Loris-SIeli- 
koff, who was seut to the infected locality with the rights and pri\-i]ege8 
of a temporary governor-general. On thearrival of Count Ixtris-JIelikoff, 
in March, 1879, an international sanitary council was held, composed of 
the most distinguished sanitarians of Europe, Professors Ilirsch, liesia- 
detsky, Cabiadis, Petrisco and Eichwald. By the advice of the Inter- 
national Council, a general sanitary cordon was established all round the 
province of Astrakhan, with the object of protecting Russia aud neighbor- 
ing countries of the empire, and Professor Eichwald advised that the sani- 
tarv cordon should be maintained around the infected region until the 'id 
of May. These meaenres were entirely successful, and the nla^e did not 
spread to any otlier place outside of the originally infect«a district, nor 
has it reappeared. 

In the ITuited States a laud qaarantino was eetubliah'<d under my di- 
rection for the prevention of the spread of yellow fever in Texas in the 
Bummcr of 1S82. 

A serious .epidemic of yellow fever broke out in Bagdad, Tampico, and 
Matamoros, Mexico, and soon spread to Brownsville, in the Stat« of Texaa. 
There were in a short time, out of a cityof some 5,000 inhabitants, between 
five and six hundred iiersous sick »>f yellow fever. A general pauic pre- 
Taile<I throughout southwestern Texas, and refugees were leaving that 
part of the State in great numbers, as it was believed the infection would 
rapidly and certainly extend to the surrounding countrj-. Under these 
circumstances,' an appropriation of $100,000 liavingboen placed at the dis- 
posal of the Treasury Department to prevent tho spread of epidemics, by 
the President, the Governor of the StiHc of Texas applied to tne Secretary " 
of the Treasury for afisigtance from the general government; and, as the exact 
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area of the infected region was nndctermined, at my Biijacpstion a cordon was 
inimtidiiitply established from Corpus L'hristi, on tKe Gulf, to Larwio, ontho 
Rio Grande, along the lino of the Texas and Mexican Railway. No person 
was allowed to pass this cordon until after ten days' detention at some one 
of the quarantine stations (represented by flags upon the accomiianying 
map), that length of time being considered necessary to determine whether 
or not fhe particular person would'be attacked with yellow fever. Baggage 
was not allowed to cross the line npon any protest. A hospital was estab- 
lished in the city of Brownsville, u diBiK-nmiry ojKjned, and eic|)ericiieed 




physicians and nurses sent there, who were constantly employed in tho 
treatment of the poor, and all persons unable to pay were treated and 
cared for at the public expense. Those physicians also aided the health 
authorities of the city in carrying out siinitary measures, including the 
fumigation of houses. 

As soon as practicable after opening tho hospital, an inner protective 
cordon was established, thirty miles from Brownsville, tho original cordon 
having been one hundred and eighty miles distant. Perfect liberty was 
allowed to the inhabitants of the infected city to leave at any time, and 
they were encouraged to scatter in uunps; but they wore not allowed to 
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cross the cordon nntil after perBonal detention of ten days, and fumigation 
of their wearing apparel; and, as in the case of the outer cordon, the 
crossing of baggage was positively interdicted. It was intended to remoro 
the npjter cordon bftw(«n Laredo and Corpus Cljristi within ten daya 
after tlie formation of the inner oue, which eirtended from Santa llaria, 
on the Rio Grande, to the month of the Sol Colorado; but it was retained 
for several days longer, as certain of the refugees who had left BrowiiBvilie 
prior to the efltablisliment of the Colorado cordon dereloped yellow fever. 
They were quarantined in the camps where they were, and tlieir infected 
bedtliug and baggage homed. The fever continued ite spread and devas- 
tation on the Mexican side of the Rio Grande, and Rcynoea, Camargo, 
Mier and Guerrero Bucccssively became infected. It was then found 
neoessai^ to protect the entire line of the Rio Grande, from Laredo to 
Santa Nutria, a distance of nearly five hundred mOes, by a cordon. The 
upper cordon, from Laredo to Corjms Christi, was then removed, and the 
line reoatablished along the Rio Grande, and the crossing- i>l aces care- 
fully guarded ; and, althongh the towns in Mexico were greatly dovnetated 
by the disease, there was no extension of it in Texas: on the contrary, it 
was confined to the limited district where it first apjioHred, Itounded by 
the Colorado cordon on the one hand and the Gnlf of Mesico upon the 
other. The Meiicana, seeing the good effects of the sanitary cordon in 
the United States, followed the example, and established quarantine 
stations in Mexico, guarding against the infected towns; and there, too, 
the quarantine proved succcsBfui, and arrest^>d the spreatl of the dieease. 
The Governor, the State Health Officer, and the State oflicers generally, 
aeeisted the work of the government by all the means at their command. 

lu July of the same year a few cases of yellow fever appeared in Pen- 
aacola. Fla.. and later the disease became epidemic, and, as in Texas, a 
general panic pre vailetL The villages and towns surrounding Pensocola 
established a rigid quarantine against it, no person from tluit city being 
allowed to enter except after ])ropor detention and fumigation. In conse- 
qnence of this, the towns that had thus protcctetl themselves by the quar- 
autiuc were not infected, and the disease did not spread, while the places 
adjoining that did not quarantine against Pensacola had the fever. The 
Government also protected 'tis aa\T,'-yard, which joins the city of I'ensacola, 
by means of a sanitary cordon and non-intercourse with the city during 
the prevalence of the epidemic, and it, too, escaped.' 

It is as unfair and unscientific to denounce land quarantines because 
the majority of them have been inefficient as it is to denounce sea (|Haran- 
tinoe on similar gruundn, but this in fact SM'ms to be the real reason for 
the opposition. IVofesBor Tommasi-Crudeli, in a recent article, says: 
"Uow proceed, for example, in circumstances like the present, when cholera 
is on the European continent at Toulon and Marseilles? Think you 
that if a panicky t^Tror seized the population of the stricken places, es- 
pooially of our Italian colonies, oa it has, in fact, it would be possible to 
forbid the return of the fugitives to Italy by the issuance of sanitary ordi- 
nances? If we barred the ' Twenty-mile road,' they would turn to the 
Ceniae pass; if we blockaded tlie latter they would force the Gothard way; 
could we close ever>' railroad line and every Alpine wheel route, they 
woald improvise a hundred footjiaths through the mountains to find a way 
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to return home. We see something similar in contraband frontier traffic. 
Two revenue cordons, one Italian and one French, have been organized 
and maintained for united efforts to repress contrabandage and for the pro- 
tection of material interests jeopardized by it, but in spite of them Italian 
bands continually enter France, and French bands enter Italy.** 

This argument would seem to indicate that the learned professor would 
abolish the revenue laws because of the inefficient manner in which they 
are enforced. A land quarantine when properly conducted is not at the 
present time an impassable barrier. At the cordon, refugees are simply 
detained for inspection and to await the period of incubation of the disease; 
with proper refuge stations along the line, there is no difficulty in provid- 
ing suitable accommodations. 1 he hospital tents used by the tJnitea States 
can be made entirely comfortable. At the last meeting of the " Missis- 
sippi Valley Sanitary Council," held at New Orleans, Ji&rch 11th, 1885, 
it was agreed that sleeping-cars should- not be allowed to pass inspection 
stations when coming from any infected place, and such station should be 
established at a point not less than fifty nor more than seventy-five miles 
from the infected place. At this station the well passengers should be 
transferred, and those suffering from real or suspected contagious disease 
shall be detained at a hospital. In regard to baggage, it is provided tliat 
none shall leave an infected city without thorough disinfection by means 
of bichloride of mercury. This system of inspection is substantially 
that adopted by Holland so satisfactorily during the recent epidemic. The 
Dutch rec^uired that all persons passing the line should leave their address, 
'and all soiled clothingwas left behind to be disinfected. 

C. In Foreign i^orts. — In the subdivision on international noti- 
fication the general necessity of having a medical attache at each consular 
district was mentioned in connection with duty in regard to bills of health, 
etc. ; but when an actual epidemic appears in any district having direct or 
indirect commerce with the United States, the necessity for the employment 
of such an officer becomes more imperative, because the responsibility is 
then placed upon him of preventing so far as he may be able, the embark- 
ation of sick emigrants, or of infected baggage or merchandise. The medi- 
cal inspection of each passenger, and tracing up his record, and noting the 
character and condition of the baggage, was the somewhat onerous duty 
the Government placed upon its medical inspectors abroad during the re- 
cent outbreak of cholera in Europe. At every European port whence ves- 
sels departed for the United States this system was faithfully carried out. 
One steamship line protested that their surgeon made an inspection of 
emigrants ana their baggage, and that there was gre^it and unnecessary 
delay by their being obliged to undergo the special rigid inspection; and 
in many C4i8es they were sent back by the inspector for disinfection, but 
the responsibility imposed upon the Government was too deeply felt to 
allow any relaxation of the foreign inspections, until the subsidence and 
disappearance of the epidemic, and during the past year not a single case 
of cholera was received at any quarantine station of the United States. 
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CHAPTER XLI. 

HtlNICIPAL MEASURES iND PERSONAL PR0PHTLA33S. 

The Municipal Measures to be adopted for the prevention of 
choleni, in addition to thosf of quarantine already described, consist of 
all those measures which favor cleanliness and thus counteract a lodgment 
of the disease germs, and those necessary shonld the disease. neveruieleBB 
be irajwrted. The proper municipal health authority should inform the 
public — 

Mrsl, That there is no occasion for alarm if the regulations are com- 
plied with; und, 

SK'ind, The regulations should ho published in such manner that every 
householder may i-eceive notification of the things re(|uirod of him. Witt 
the c5trT}'ing out of the regulations, the j^Kilice and health departments 
of cities should be jointly charged. The city, for convenience, should be 
divided into sanitary districts and the sanitary officer held responsible for 
tha condition of each district. A s]>ecial hospital, or hospitals, should be 
provided, and, in connection therewith a ])ublic laundry established. The 
most careful cleanliness should be everywhere rigidly enforced, all dark 
and dami) places thoroughly diBinfected and drains and sewers systemuti- 
oally flusucd, and house inspection should ho made often enough by the 
sanitary inspector to insure that their condition does not become worse 
from neglect. Congregations of the people in times of epidemic should 
be avoided. Great crowds should not be allowed to form in anv jwrtion 
cit the city. Should cholera break out in any house, the sick ebould be 
removed, U possible, to the special hospital, the house Itself thoroughly 
disinfected, all the interior liangings, carpets and the like removed for 
disinfection by superheated steam. Fhyaicians, and all other persons 
having knowledge of a case of cholera, should, under penalty, be required 
to immoiliatciy inform the nearest policeman, through whom the fiKt would 
be made known in the speediest manner to the proper authority. Special 
hospitals for cholera patients were found to be of great advantage during 
the recent outbreak of cholera in Europe, and although, as at Marseilles, 
the mortality in them seemed a little higher than in the city outside, yet 
it is doubtless due to the fact of the advanced stjige of the disease when 
the patients are admitted, for mild cases rarely find their way to the hos- 
pital no matter how stringent the regulation. In iioston, in ilie epidemic 
of 1840, a cholera hospital was improvised, and jiatients were sent tliero by 
the district inspectors. The city physician was placed in charge, and the 
hospital was considered to have been a valuable adjunct to the means of 
prevention of the spread of the disease. 

Of the public laundries, there la a baseless fear that they may become 
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centers for the propagation of the disease, but when it is considered that 
the laundry, if rightly managed, is constantly under the eye of an inspector, 
who is responsible for carrying out the sanitary regulations, it is at once 
seen that such fear is without reason. Tommasi-Crudeli, who was the direc- 
tor of the Public Health in Palermo in 1866, says that in managing the muni- 
cipal laundry " the carts made the rounds and collected all the infected 
clothing, which as soon as brought was immersed in a solution of chloride 
of lime; we laundried for the poor gratis, but could only manage the 
washing for public institutions, as the citizens of the town, fearing conta- 
gion, refused to send their clothing to us. The result was that of my em- 
ployees and of ray laundresses not one took cholera, while eleven laun- 
dresses washing in the usual manner died.'^ 

The instructions of the French Minister of Commerce of July, 1884, 
were full aild explicit upon the method of disposal of infected linen and 
clothing, and preventive measures generally. 

Body linen soiled by dejections, before leaving the bedchamber^ 
were required to be plunged in a solution of the "liqueur bleu'** 
for a period of half an hour, then plunged in boiling water before un- 
dergoing the ordinary washing. All clothing suitable for washing was 
required to be treated as above, but clothing that could not be washed 
was submitted to the fumes of burning sulphur, burning not less than 30 
grams of flowers of sulj^hur for each cubic foot of air space in the cabinet 
or box where the clothing was suspended, having previously rendered the 
air humid. But where the clothing was much soiled, by dejections or 
vomit, it was burned. 

As to the bedchambers of the persons sick of cholera, the carpet waa 
immediately washed by the aid of a brush with the "solution bnie*' or 
with chloride of lime, and the walls also treated in the same way. The 
room was also required to be fumigated with the fumes of burning sul- 
phur as soon as the patients were removed. Twice daily the water-closets 
or chamber vessels were washed with the solution blue, followed by a satu- 
rated solution of the chloride of lime. The infected house was placed in 
charge of a sanitary inspector and the regulations strictly enforced, the 
house itself being quarantined for twenty-four hours from the disappear- 
ance of the case and the completion of the fumigation. Disiniection 
materials were provided free and distributed by the police, and no patient 
with cholera was allowed to remain at a hotel, but was sent immediately 
to the special hospital in an ambulance kept especially for these cases. 
The disinfecting fluid recommended for general use in immediately disin- 
fecting the vomited matters and the dejections was a solution of 50 grams 
each, m a litre of water, of chloride of zinc, sulphate of copper and sul- 
phate of zinc. 

The proper sanitary officer should cause regular and frequent examina- 
tions to be made of the drinking water of the city, and any householder 
depending upon a well or cistern for water supply should liave the privi- 
lege of requesting a statement of the healthfulness of the water. 

Personal Prophylaxis. — The individual can do much toward protect- 
ing himself from an attack of cholera, and in so doing, he is at the same 
time doing much to prevent the spread of the disease, for each single 
case may become a separate center for the origin of new cases. 

Fear should be met by fortitude, courage and carefulness; panic itself 

1 This liquid is made as follows: Sulphate of copper, 60 grams; water, 1 litre. 
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IB conducive to the onset of an epidemic disease^ by rendering the system 
less able to resist the epidemic influence. There is harm in sending 
patients to country districts where the drinking water is derived from 
weUs, which in a majoritj of cases suffer more or less from infiltration of 
organic matter from a pnyy vault, too often near by the well or the stable. 
So it is better to advise patients in comfortable homes to stand their ^und, 
live as usual, to be temperate, to dress warmly, to avoid overfeeding on 
the one hand, or starvation on the other, to eat reirularly, and take re^lar 
and sofficient Bleep, to keep away from promlsc^oos crowds, to refnie to 
admit anr person from an infected boose or district, to take no article of 
any sort from an infected honse, and to drink boiled water. 

Cbamber vessels should be disinfected before emptying them, and the 
ordinary water-closets should be disinfected twice daUy during the prev- 
alence of an epidemic. 

It is advised that all funerals be privately conducted at such times, 
and in no case is it allowable to attend the funeral of choleraic victims. 

If sickness occur, at once call a physician in whom you have confidence, 
and in no case trust advertised ^^ cholera preventives/^ however much 
lauded. 
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CHAPTER XLII. 

CHOLERA HYGIENE AS APPLIED TO MILITARY LIFE. 

The hygiene of permanent miiitarv stations differs in no essential re- 
spect from tliat which applies to life in isolated dwellings and tenement 
houses. 

Enlisted men are furnished with clothing, food and shelter by the 
geneml government. That these three requisites of life are properly pro- 
vided, and that no one ia deprived of his portion of them, is tlie duty and 
constant care of commanding officers. Enlisted men when sick an<l un- 
able to perform duty are entitled to the profe«8ional care of a medical 
oflBcer, wlio has under his charge a hospital most abundantly snpplied with 
all that is necessary for the welfare of the men of the command. 

It is the duty of the commanding officer of a post, and of the officers 
immediately in command of troops, to see that each enlisted man is pro- 
tected in the receipt of all bounty from the government, and that he 
renders the full service in return. It is the duty of the medical officer to 
guard the public health of the command; to preserve the hygiene of the 
post at the highest available point, and to cause, so fur as may be in his 
power, the destruction of what Sternberg has so aptly termed " our in- 
visible foes." 

A permanent military post should afford an example of cleanliness in 
all things. Nothing should be permitted to remain in or around barracks 
or other buildings which may be prejudicial to health. Sewer connections, 
where they enter buildings, should be trapped and ventilated. Conven- 
ieucQB which require sewer connections should be reduced to a minimum. 
Dormitories should be freely ventilated, well lighted, and during the cold 
months properly warmed. Water-closets and urinals should under no 
circumstances be permitted under barrack roofs. Drains and sewers 
should be sufficiently often flushed to secure a removal of all debris de- 
posited in them. A frequent and lavish use of disinfectants should be 
made. The quarters occupied by officers should bo subjected to the same 
careful supervision as is bestowed upon the liabitations of enlisted men. 

The water supply of a garrison should be constantly a subject of ob- 
servation. Water snonld be had from the very best obtainable source. 
The condition of supply pipes shoul d be an object of constant care. When 
necessity compels the use of water from cisterns or wells, thev should be 
kept in the most perfect order, and the greatest care should be had to avoid 
the introduction of any surface washings. When there is the least sua- 
picion as te the purity of the water supply, it should alwa\-8 bo boiled and 
filtered before use, and all members of a command should be enjoined to 
e only water so prejtarod. 
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Whenever it is practicable, water-closets should be provided for the use 
of all at a military post: they should be connected with the system of 
sewers which should empty in such position as will in no way interfere 
with the public health. 

When it is impracticable to employ water-closets, privy vaults should 
be constructed in such positions as to secure isolation. These vaults should 
be so cemented as to prevent leakage, be freauently subjected to the action 
of disinfectants, and at short periods emptied of their contents. The dis- 
position of the debris from such vaults should be a matter of careful solici- 
tude. The lines of natural drainage around a post should be always a 
matter of care. They should bo kept constantly free and unobstructed 
throughout their length. 

The ration of the enlisted man in the U. S. Army is most liberal — it 
is the endeavor of officers charged with such supplies to furnish articles 
only of superior quality. The greatest care should be observed in the 
preparation of food in all company kitchens. 

The clothing of a soldier is amply sufficient for all his requirements. 
In no other army, by no other nation, are enlisted men more perfectly 
cared for, and the American soldier is furnished with luxuries unknown 
to soldiers in other armies and to the majority of the working classes in 
any community. 

The chief causes of sickness and mortality among troops are to be 
found more in the individual habits of soldiers than in their surrounding 

Whenever an epidemic of cholera or yellow fever occurs in the vicinity 
of a military post, it is well to cause the removal of troops to such position 
as will free them from immediate contact with the disease. The rules ad- 
vanced by Niemeyer, governing such circumstances, are always ^ood: 
" Start soon enough.^' Go as far as possible." " Do not return until the 
last trace of the disease has disappeared." Circumstances, however, will, 
especially in cholera epidemics, conspire to prevent the abandonment of a 
military post. At such a time a strict system of non-intercourse with in- 
fected or even suspected localities must be maintained. All enlisted men 
should be rigidly confined to the limits of the military reservation. A 
camp of observation should be established, in which all recruits or soldiers 
received from without should be placed. A watch should be kept upon 
privies, and any man obliged to make use of them more than once in 
twenty-four hours should be taken under observation and all subsequent 
dejections be made in such vessels as will allow his condition to be ascer- 
tained by inspection. No enlisted man should be permitted to eat, drink, 
or sleep outside his proper quarters. 

While it is advisable for all persons to be careful in their diet, and 
rigidly to avoid all articles of food that are known to be indigestible, it is 
also necessary not to occasion too sudden and radical a change. Excesses 
of all kinds should be avoided ; the digestive apparatus should be encouraged 
to the performance of its duty by the presence of good, well-prepared, 
wholesome food. Wine, brandy, and malt liquors may not only be allowed, 
but when used in moderation are extremely useful in averting those de- 
bilitating influences which so often prevent the system from repelling 
disease; out their use should be positively interdicted whenever undue 
stimulation results. 

It is a well-established fact that when the digestive organs of an indi- 
vidual are in a normal condition cholera is rarely developed, but those 
whose digestion is disturbed readily fall victims to the disease. Experience 
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has shown that a debauch predis{>OBe8 to cholera whenever the disease la 
epidemic; and yet all drunkarda in a cholera-infected community do not 
take the disease. Exceptions simply prove the rule. Water being the 
vehicle by which cholera is most actively distributed, should, before being 
taken for any domestic use, be boiled (and ebullition maintained for at 
least thirty minutes), and when cool passeil through a filter. 

The surveillance exercised should be constant and far-reaching. A 
case of cholera occurring within the limits of any military command slionid 
lead to the adoption of immediate and active measures to ittamp out the 
disease. The patient should be at once placed in a comfortable but iso- 
lated position. Everything belonging ta him and which he has ha«l in 
use before coming into the handa of the medical oflScer, as well as every 
place at which he is known to have been present since the inception of the 
disease, should be disinfected. All his excreta (vomit and dejections) should 
be received in vessels properly prepared. The surface of his body should 
be occasionally bathed in the disinfecting solution: and In a fluid of the 
same character, the hands of attendants and the various utensils employed 
about the case should be frequently washed. When access can be iiatt to 
a perfected line of sewers which empty into a rapidly flowing stream, the 
various fluids (largely mixed with disinfectant) may be thrown into tlie 
sewer; but where such sewer at anv portion of its course lias a cesspool as 
the recipient of its contents, then Jeep and narrow pits should be dug, and 
into them the fluids should bo emptied. Everything belonging to and in 
nse by a cholera patient should be thoroughly diainlocted. If articles ot 
clothing or bi-dding are to be destroved by fire, thfy mttst first be rendered 
inert by disinfection, ' tfien burned. Should it be necessary to bury the ex- 
creta, the bottom of the pit before recommended should be covered with 
crystals of sulphate of iron and cJiloride of lime in bulk; and upon this 
mass the disinferled fluids should be thrown. Each time a bucket of the 
latter is emptied a sufficient quantity of fresh earth should be thrown 
upon it, aud before final closing of the pit a solution of sulphuric acid in 
the proportion of four ounces to a quart of water should be ])]aced upon 
the mass. Then the pit should be securely covered with earth closely 
packed and raised Boine incbos above the surface of the surrounding ground. 
It is very important to remember that all the dejecta of a cholera cose 
contain the seeds of the disease, and that the infections principle is not 
confined to the rice-water passitges alone. It is a matter worthv of careful 
coiuuderation whether the |iaseagcs before and after the stage of rice-water 
are not the most virulent. Tttey should be treated as if tltey were. In 
these latter days long and exhausting marches of troops but seldom occur. 
In changing station the services of common carriers are most frequently 
called into requisition, and, of these, railroad line* have absorbed the 
traffic almost to the exclusion of water-transportation. In each cholera 
epidemic which has vieited the United States, steamboats were the most 
active agents in distributing the disease to moving bodies of troops, and 
of introducing the disease into permanently garrisoned posts. Formerly 
bodies of troops destined for Texas, California, or the Northwest Tern- 
tories made the greater portion of their journeys by water transportation, 
and the long cholera epidemic from which the army suffered from 1S48 to 
185G was undoubtedly due to their constant conve}'anc« on the Missis- 
Vppi, Ohio and Missouri river steamboats. 

' See prei'eding section. 
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But a few years ago the Missouri river was the boundary lino of civili- 
zation. From the river posts to those on the extreme frontier, long and 
tedious marches were maae, over territory where now great trunk lines of 
railroad whirl troops in as many days as formerly would have required 
months. 

But a few years ago the transportation of subsistence stores, clothing, 
and camp equipage was accomplished only by wagon trains. Sick teamsters 
and other tram-employees not infrequently were carried on the wagons 
containing clotliing or food. These trains were often months upon the 
road, were constantly halted upon old and often-used camp groimds, and 
were frequently the carriers of infectious diseases. Now, the same class 
of articles securely packed in freight cars are delivered at or comparatively 
near most army posts, and the transportation used in the absolute de- 
livery at the post storehouses is that which is under the constant super- 
vision of the military authorities. 

The advantage gained to the army by this new system is very great. 
Healthy recruits are no longer sent from healthy depots to contract epi- 
demic cholera on either ocean or river steamers; for, in spite of the asser- 
tions of Pettenkofer, ships do become clwlera-infected, and do transmit the 
disease to individuals who come upon their decks in absolute health. 
Apart from the fatigues of long marches, troops are no longer liable to be 
temporarily encamped on old and infected OTOunds where they may receive 
the cholera poison. No longer are they the agents in the diffusion of the 
disease to isolated communities or to other bodies of moving men. 

The experiences in the United States of all cholera epidemics from 1832 
to 1873 can scarcely be reduplicated. The disease m its every type re- 
mains the same, but the liability of contact on the part of troops has been 
materially lessened. But while the probability of troops commg in con- 
tact with and becoming infected by cholera has been greatly lessened, still 
by the increased facility and rapidity of railroad travel the possibility of a 
wide-spread diffusion of the disease nas been considerably enhanced. In 
the American Practitioner for August and September, 1874, 1 endeavored 
to call attention to the marked agency of common carriers as porters of 
disease. In the ^* History of the Cholera Epidemic of 1873 in the United 
States,'* published in 1875, I again endeavored to present the subject for 
consideration; and I would once more press the same view. On cholera- 
infected steamers, where either passengers or crew can gain access to the 
mass of mercliandise transported, the diffusion of cholera may be wide- 
spread and mysterious. Who can say what results may not follow the 
voiding of one cholera dejection on a box of dress-fabrics (of any kind), 
or on a bale of cotton; and yet the opening of one or the other may occa- 
sion a serious local epidemic of the disease, which might be advanced as 
another instance in proof of the ground-water theory, or some equally ab- 
surd view. 

If the excreta of individuals suffering from cholera are the active agents 
in the reproduction of that disease, has not the common carrier who 
transports an individual suffering in any stage of that disease over two or 
three hundred or more miles of territory in a day a very active agency in 
" sowing the seeds" of cholera? The limited express which leaves New 
York each morning traverses the long distance to Chicago in but a little 
over twenty-four hours. Suppose a single individual on that train has 
choleraic diarrhoea: who can answer when, and where, and how often his 
dejecta are sown broadcast ? It may bo in an uninhabitable locality, but it 
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18 just as likply to be on entering some town or village, or they may be ' 
thrown upon the door-Bill of some outlying farm-hoiiBe. 

Below tlie saloon end of each ea.r there ehoold be a tank for the recep- 
tion of all extiremental matter, containing an active disinfectant, and at ' 
fixed points along all railwaye these tanks should be moved and emptied 'I 
by tramed employees. Could this "be accomplished, we would hear less of 
mysterious outbi-eaka of cholera, which can only be accounted for on 
" endemic " theories. >\ 

WTiile long marches are no longer a necessity in the movements of |' 
troops, it by no means follows that the United States soldier is no longer | 
liable to duty in the Qeld. In the exchange of station from one depart- 
ment to another, the march is etill made. This is especially true ax to the ] 
mounted regiments. In many instances military posts are located from 
one to two hundred miles from the nearest railway. On the frontier the 
depredations of hostile Indiana occasionally demand extended and pro- 
longed field operations. For the instruction of troops in field duties, sum- [ 
mer campaigns are frequently mode. 1 

Should cases of cholera occur among troops in camp or on the march, , 
the same line of management as has already been indicated should be ob- ' 
served. The hospital camp should always be at a convenient distance to ' 
the leewanl of the main camp. I>eep narrow pits should be dug to re- [ 
ceive the excreta, and it should alwaj-s be a matter of great care that all 
priTios. for file teell and for /lie stci'. should be so placed as to prevent the 
possibility of infection of any wells or springs in their vicinity. No matter 
what mav liavo to bo abandoned, a sufficient number of ambulances or 
wagons should be provided for the transportation of the sick. If poasibte, 
the daily march should be made. The moraU of the command is pre- 
served by action; a daily change of camp-ground is a daily removal from 
the cholera germ that has escaped from the human body, for this (al- 
tbongh they may be told that the germs have been destroyed by diaiufect- 
ants) is greatly "dreaded by the soldiers. It is well to avoid in a maruh 
the ordinary hue of travel. The simplest case of diarrhoea should bo 
taken from the ranks and placed in the hospital wagon, and every such 
case should be placed under treatment so soon as it is discovered. 

Before leaving a camp-ground it should be a matter of solicitude that 
nothing is left which by any possibility may convey the disease to those 
who may follow. After the Ime of march Is taken up and all have left 
the site, a police party should inspect every portion of the ground. Thev 
should see that every pit is securely disinfected and solidly covered; anil 
debris, no matter of what character, should be either burned or buried. 
Before each dav's use the ambulances and wagons should Ix* thoroughly 
washed with (tisinfecting fluid. At the rear of the column a sanitary 
detail should march, who should inspect the dejecta of any man who may 
have occasion to fall out bv the way. Even a solid, heal thy -looking de- 
jection should bo treated wfth suspicion, and should receive the disinfect- 
ant before being buried. 

Men should nnder no circumBtanees be permitted to leave the ranks 
for drinking-water. A supply which luis l>een boiled and strained should 
be carried on the march; and it is advisable that the men carry cold tea 
in their canteens. 

There remains but a consideration of the disposition which should be 
mado of cholcru-infccted fabrics. That idl inanimate objects, especially 
woolen and cotton fabrics, can and do act as storehouses of the specific 
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seeds of cholera has been so Often proven that it is not now necessary to 
reiterate the fact. 

Among soldiers the articles upon which such a fixation can occur are 
all articles of clothing, blankets, bed furniture and tents. After use about 
a patient attacked with the disease, it is in my opinion unsafe to continue 
any articles in service, even should a 04ireful disinfection have been at- 
tempted. Each and every article which has come in contact with cholera 
sick should be thoroughly treated with disinfectants, dried and finally 
destroyed by fire; on the subsidence of the epidemic. This advice is baseri 
upon experience in past epidemics. It is a radical opinion; but when 
epidemic cholera comes to be treated by radical measures alone, when theo- 
ries impracticable in all their proportions, and which are persisted in 
simply tor personal aggrandizement — give place to radical and practicable 
procedures — Epidemic Cholera will be unknown upon the American Con- 
tinent. 

How shall a case of cholera be managed when it develops upon a rail- 
road train in motion ? To allow the dejecta of such a patient to be emptied 
upon the road-bed is criminally to assist in the spread of the disease. Xo 
other vessels being at hand, the coal box, one of which lined with zinc is 
in every car, should be brought into requisition, and each discharge into 
it should be covered with ashes brought from the engine. At the first 
station reached, the patient should be removed from the train and placed 
in reliable hands. A supply of disinfecting agents should be obtained; the 
contents of the vessel employed to receive the dejecta should be actively 
treated with the germicide and buried; the car which liad been occupied 
by cholera should be wjished with the disinfecting agent, and during the 
remainder of the journey be fully ventilated. Every window should be 
open so that the air contained by every portion may be constantly changed. 
It is imperative that the excreta of a cholera patient leave the car with, 
not before, the patient. 
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CHAPTER XLIII. 

OENEBAL THERAPY ,\?.T» TUE TKEATSIEXT OF THE DIFFERENT 
STAGES OF AN ATTACK. 

General Remarks. — It is safe to usaert tlmt in no other diflcaac havo 
the remodit's onipluycd und tlie goncml methotls of treatment been moro 
numerous, tliiiu lu the jtttenipted cure of Asintic cholera. tSome writers 
hare munileBted HurpriBe and dismay at this bewildering state of affnirs. 
It is only too true that an examination of the results acliieved by the most 
intelligent therapeutic efforts is far from encouraging. Yet there is no 
iuBt ground for the expression of surprise that countless remedies slioutd 
have been tried and recommended in the treatment of the disease. On 
the contrary nothing would seem to be more natural. For, on reflection, 
the multiplicity of counsel regarding the therapy of cholera must appear 
to be only the inevitable consequence of advism^ action in accordance 
with the extremely divergent views held concerning the nature of the 
disease. Asain, the lack of success that has uecessarib^ attended all efforts 
to save the doomed, or cure the incurable, is in a measure responsible for 
the suggestion of tlie most extravagant and ridiculous means of attaiuing 
this end. Indeed the whole history of medicine abundantly exemplifies 
the rule that, the further removed from human ken and T)ower a diseaeo 
may be, the greater will also bo the number and variety ol agents recom- 
mended for Its positive cure. If ttie subject were a less serious one. it 
would be t[uito amusing to scan th« absurd notions tliat tiavo arisen, and 
still arise, whenever epidemic cholertt makes its appearance in onr most civil- 
ized countries. This applies not only to the pardonable jxtpnlar fallacies con- 
cerning it, but to theories and recommendations emanating from the 
ranks of the medical profession itself. Stills alludes to a numoer of such 
views in the following way: 

Chokrahas never prevailed in any countiy without ^\'ine' rise to estraonlinary 
tbeoretioai and practiciil diva^tions. One physician in the earliest American 
epidemic gnively proposed, itn the best mode of checking- the diarrhoMi, to plu^ 
the anuH with a soft velvet eork. Anotlwr, in England, suKfcested that tlie " blood 
may be kept drctilating by putting the patient on his back on a board and kev|>- 
iag up a rocking', aee-suw, lo-aad-fro movement from eighty to one hundred tiincH 
a minute." Another hud the revelation that tlie diaense i» essentially a " ptunklyai^ 
o( the sympathetic nerve and want ot performance oI the orgianic tunctiona, with 
deflcient vilAlity of tlie mucous meniciraneti." and that its proper remedies ore 
"bleeding, turpentine, and cool drinks, without heat and stinmlante;" and to 
this remarkable doctrine a well-known [^ysician ^ves his odheeion, Uius: "The 
cause, I firmly believe, is a union ot the poison with the sympathetic" ' Were 
not the evi<lence so palpable, it would hiu'dly be believed tliatHudi inutioDal ideaa 
should have bm^n piibhshe<l tonceming' a disease which liiul tlieii been under ob- 
aervatjoo by the whole niedicul profession in Europe and Americii for more tliaa 
thirty years, and in Asia for a much longi'r pcrio<l. 
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To this short list a few other views, more recently propounded, may 
be added in further illustration of the subject. Thus Dr. Grotius, a 
former naval surgeon, who was decorated for his services during the epi- 
demic of 1865-66, and who appears to have an irrepressiblj facetious vem, 
thinks that cholera is a disease characterized by a little colic and diarrhoea, 
and a vast amount of fear. * 

Hence this learned gentleman, in all seriousness, advises patients in the 
algid stage of cholera simply to react from their fear and colic and thus to 
turn the crocodile tears of the expectant heirs into genuine grief. For he 
is convinced that, as a rule, cholera is a bad joke invented for the terror- 
ization of mankind. It seems incredible that such extravagant nonsense 
should be published by physicians who have enjoyed the privileges of a 
liberal education. Yet examples of this kind might be multiplied almost 
ad libitum. 

Take the following statements, made by an Italian, who proves, to his 
own satisfaction at least, that cholera 

is nothing more than a consequence of the displacement of the worms of which 
we are made up. A sudden fear, an indigestion, or any other disorder which shakes 
but does not kill the delicate mass of worms, will arouse them, and they, leaving 
their normal place, will assail and suffocate the patient, as frequently happens in 
nursing children. The rice i)ap discharges are nothing else but a mass of smaller 
worms with their excreta, triturated by the current of the larger worms which 
assail the belly, stomach and throat. The greater or less intensity of the assault 
is proportionate to the greater or less intensity of the disease, and hence the 
cholerine^ the cholera, and the cholerone^ 

In accordance with this brilliant etiological conception of the disease, 
the inventor thereof proposes the use of ** remedies to pacify and replace 
the worms, and to kill those which are enraged when they threaten our 
lives with deadly assaults, viz. : For cholera and cholerine, strong coffee, 
olive oil, rum, bitter decoctions, etc. For the choleroiie the same . . . 
according to the strength of the patienf 

A recent French writer, M. Alliot,* defines cholera as an obliteration 
or chemical modification of the metachemical essence (nervous or electric 
fluid) which constitutes the vital principle of man. Such being the case 
the proper remedy is pilocarpine. This may not appear to be quite logical, 
but it is certainly ver^ amusing. 

From this digression we turn now to the serious consideration of the 
best means at our command for a rational treatment of patients attacked 
with the disease. And here, at the very outset, we would ask the reader 
to remember that the power of drugs to influence an aggravated attack 
of Asiatic cholera is often nil, and at best exceedingly limited. But is 
not the same thing observed in other truly malignant diseases, as well as 
in accidents that have disabled some vital organ? We must not ascribe, as 
has been done, the occasibnal marvelous recovery from cholera to any cura- 
tive effects of the particular medicinal agents employed in such exceptional 
cases. Enlightened physicians, all the world over, freely admit that certain 
grave types of fever, some attacks of malignant scarlatina or diphtheria, may 
so quickly and completely overwhelm the system, as with a deadly venom, 
that the agency of drugs, even when combined with the most judicious gen- 

' La Verity sur le Cholera. Precautions d prendre pour 6viter sttrement le fleau, 
et moyens radicaux pour le guerir. Brussels, 1884. 

* Quoted from an Italian Tetter pubhshed in the Chicago Medical Journal and 
Examiner, January, 1885. 

3 Traitement du Cholera par la Pilocarpine. Paris, 1884. 
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era! manage me nt, is utterly impotent to effect a cure. And let ua not for- 
get that there Is no diseuse which, in its malignant manifL'stiitions, acta with 
greater energy and speedier Wrulence than Aaiiitic cholera. It cannot, 
therefore, be justly construed as a reproach to the science and art of 
medicine that we have no [rower in aucu casea of stemming the tide that 
hurriea the patient to an inevitable doom. 

Having thus frankly acknowledged our helpleegness with regard to the 
worst types of the disease, wo muat on the other hand empliatically 
jisBert our power to deal auccessfully with cholera in its earliest and mildest 
manifestations. It is true that even here our power may be limited, but 
to disputo it completely would be na much of an en-or, as to claim it with 
regarti to the graver attacks of well-marked cholera, 

At this pomt the question naturally arises, if cholera is a epecific dis- 
ease, dependent upon the invasion of intestinal parasites, why is it not 
possible to abort an attack by the early emplovment of parasiticides. 
There are several answers to this queij. In the first place, assuming the 
truth of the micro-parasitic doctrine of cholera, it has t«en shown by Koch 
and others that tlie destruction of tlie specific bacilli within the intestinal 
canal is, in the present state of our knowledge, impracticable. For it 
would in most cases necessitate the employment of drugs that would prove 
as surely fatal to the host as to his parasites.' Again, as for example in 
trichinosis, by the time the symptoms of an invasion make diagnosis jxis- 
eible, the fatal harm may be alreadv accomplished, and the most jwlent 
parasiticides would then arrive too late. \\ ithout wishing to discourse 
too much the continued search for a spocitic against cholera, it may be 
well to remember tliat, should one be discovered, it would fail to check an 
attack of the disease except when employed sufficiently early to prevent 
the very symptoms upon which, in most cases, we base our diagnosis of 
this malady. 

Semmola ' has recently published some su^ostions regarding the man- 
agement of cholera tliat have a direct bearing on the question under dis- 
ouHsion. Re boldly states his conviction that the parasitic doctrine can 
never be taken as the point of departure for rational treatment. For, as 
intimated above, apart from the tfifficulty of using enough of a sufficiently 
strong parasiticide to kill all the microbes, their poisonous action 
(ptomaincH) is already accomplished bv the time we have positive symp- 
tomatic indication of their presence in the human bodv. Indeed Semmola 
goes BO far as to state that the diarrhoea of cholera, instead of being due 
to the local and primary visitation of the microbes, may be regarded aa 
the first result of poisoning of tho nerve-centers and alidominal sympa- 
thetic, which liave an undeniable influence over intestinal nutrition and 
circulation. He thinks it probable, also, that in cholera there occurs in- 
testinal absorption of the poison gonerated by the microbes, which. ent«r- 

'It is of course possible that future research may provide us with some n^nt 
that, while a reliable parasiticide, may be devoid of toxic properties so far as tjis 
human bciag is concerned. 

The dilut« mioeral acids are remedies which liave a lor^ experience in tlieir 
favor, and rest also on an upparentl^ sound thearetical liusis. Wook chlorine 
water may also be thought of i and it in, of rourse, pOHsible to ^ivc corrosive sut>> 
limate so dilute as to be harmleas. But even if tbese remedies kill germs we must 
remember that g>;ri nit-ides are not antidoti>s to ptomtun(><( and like poisons. See 
also Dr. Slembor^''^ arlicleon IntemiiJ Disinfection, in the prei-edinf; part. 

'Nouvelles Rec lie relies llienipeuti4UM> sur If oholera itaiutiqiie, in Bulletin 
genirul de tliei'uiieulic|ue, December 13, 1884, p. 483. 
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ing the circulation, acts successively upon the various nerve centers, 
presiding over the functions that are observed to become progressively 
disturbed. 

For him it is certain that all anti-parasitic remedies hitherto recom- 
mended, amount to nothing more than *' scientific charlatanism.'* The 
" quinine*' of cholera, if the term may be used, has not yet been dis- 
covered, and Semmola thinks that it is not likely to be found bv labora- 
tory methods. Still, he believes it is a great mistake to confound paludal 
with choleraic infection. And certainly the exhibition of anti-periodics 
in cholera is useless, and the reported cures are readily explained as errors 
of observation. 

In view of the difficulties briefly alluded to in the above, it is doubtless 
a legitimate question whether treatment by drugs is indicated at all in the 
management of cholera-patients? This question, as already intimated, 
must be answered in the affirmative. And this, too, in spite of the ex- 
tremely pessimistic views entertained by some writers of extended experi- 
ence. 

As long ago as 1847 Parkes* wrote as follows: "No medicine has yet 
been found which can counteract the changes in the fibrine, and nul- 
lify the first effect of the choleraic virus in the blood. The antidote to 
this tremendous virus has not yet been discovered, and the resources of 
modem European science have opposed its destructive action with as little 
effect as the untutored efforts of the most barbarous nation to whom its 
ravages are known. The efforts of European science have indeed, it appears 
to me, in many cases proved hurtful. The attempt to cut short the 
disease, and to rouse the system from a state erroneously compared to de- 
bility and to exhaustion, has certainly often accelerated the progress of 
cholera. It is a most important practical point that cholera runs a certain 
course; when the algid symptoms have once shown themselves, a case 
cannot be cut short; even in the mildest forms, warmth does not return 
altogether for a long time, but when the disease has reached its acme the 
patient is invariably seen to remain for some hours in a peculiar state, 
during which time nature seems to be gradually repairing the injury which 
lias been done. Therefore when a person is cold and almost pulseless, 
with a heart embarrassed and a respiration nearly arrested, the attempt 
violently to rouse him from this state by strong stimulants, by warmth to 
the surface, by continued frictions, or by measures of a like kind, seems 
to me to be founded altogether on a misiippreheiision.'* 

There is no gainsaying the truth of much that is contained in the 
foregoing quotation. As illustrative of opinions also partaking of a de- 
cidedly hopeless character, we may cite some statements quite recently 
made by Dr. D. B. Simmons," who has had a very large experience in the 
treatment of cholera in many of the countries of Eastern Asia, from Japan 
to India. He points out that the statistics of the late epidemic in Europe 
show a mortality of 50 per cent. His own statistics of the mortality m 
Asia give the siime average rate of 50 per cent. In the former case the 
majority of the patients received treatment directed by men well informed 
concerning all the remedial agents known to modem scientific medicine. 
In the latter class, however, not one patient in a thousand was seen by 
physicians of the Western school. In fact great numbers of them were not 

' Researches into the Pathology and Treatment of the Asiatic or Algide Cholera. 
By R A. Parkes, M.D., London: 1847, p. 203. 
« The Medical Record, March 7, 1885. 



visited by the doctors of any bcIiooI, pi'pferring to put tlipir trust in charms 
and prayers to their yarious diviiii-ties, having from long experience had 
quite as much reason for belief in the curative powers of one as of the 
other. He thinks it is not necessary to add the moral to the alxive. 

So long ago as 18(i5 Velpeau ' wrote as follows: " It is not imposdble ' 
tliat a notable number of cholera patients recover without remedies or 
specifics, and in spite of them; and the proof is that in all epidemics — in < 
ttie violent one of lUit'J, as well lis those of 1849 and 1^54 — more thim one- 
half of the cholera patients have recovered — have recovered by methodj* of 
treatment most opposed and varioaB," 

Against such views, the unqualified acceptance of wluch would con- 
traindicate all medical interference, we maintain ttiat accumulated clinical 
experience of an unimpeachable kind makes it appear extremely probable 
that the early stages of specific cholera are amenable to treatment. Dr. 
Leale ' goes so far as to state that " a very large proportion of even the 
aevereet cases of the disease may end in recovery if the proper medicinal 
treatment is early resorted to, and our profession can pomt with pride to 
its success in promoting a convalescence, or, at the early stage, in j)revent- , 
ing the violence of the disease from killing the sufferer." 

So that, while strongly deprecating blmd interference, wo nevertheless 
hold that the physician is not justified in merely folding his bauds in re- 
signed inaction, in the face of this unpromising disease. Therefore when 
ciuled upon to assume the cliarge of a case, even in the advanced stage of 
the attack, his counsel must not be withheld on the ground that noming 
will avail. Death alone can command a cessation of honest effort to rescue 
the ixior sufferer from his impending fate. Though fully convinced that 
hia best endeavors are likely to prove futile, duty clearly demands that 
the physician do all in his power to assist the victim of cholera, in the 
same way that he would unhesitatingly assist a sufferer from any chronic 
form of incurable disease. If he oannot stay the morbid process, he ha^ 
at least some jKiwer to relieve suRering, assuage anxiety, and stimulate 
failing hope. 

He should be careful not to make the mistake of the good Kentucky 
doctor, who when grievously imjwrtuned to prescribe for a cholera 
patient in apparently nope less collapse, added to his proscription " to be 
given every Iiour until ho dies," and found liis twitieiit iilmoBt convalescent 
at his next visit. (Peters). 

The Treatment of Premonitory Diarrhcea and Cholerine, — 
Under this and the following heading we propose to sketch such a general 
nlau of treatment as we conceive to be in accordance with our present 
Knowledge of the disease, but which is above all things aupiiorted by 
rational clinical empiricism. This may be profitably supplemented by 
some account of particular methods or remedies that have received the 
sanction of authority, or whoso claims to recognition have been warmly 
urged, more particularly during the recent European outbreak. 

In the prevalence of an epidemic, the safest rule in practice is to treat 
every case of diarrhtea, no matter how slight, with the utmost care, and 
on the principle that it may be premonitory of a grave attack of Asiatic 
cholera. It goes without saying that the jibj-siciau must studiously avoid 
causing unnecessary apprehension, or spreiiding alarm among his clientele. 
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Yet by exercising the necessary amount of tact, the families composing 
his p4tice mayl>e informed o^ the urgent nec^sitj of attending Wme- 
diately to the most insignificant intestmal derangements^ that ordinarily 
might be disregarded. 

If slight diarrhoea occurs and is clearly traceable to errors or excess in 
eating, and if there is reason to believe that undigested food is still irri- 
tating the bowels, a mild laxative, such as castor-oilor the usual salts with 
a little opium, may be safely given. No possible harm can result from a 
single dose of an unirritating laxative. And even should the sequel show 
that the case was one of choleraic diarrhoea, the physician may rest assured 
that the attack was not aggravated by his remedy. No sooner has tho 
laxative produced its effect of removmg the offending matters, than any 
persistence of diarrhoea should be followed by the prompt administration 
of opiates in small or moderate doses, repeated at short intervals. If 
there is no distinct evidence pointing to the presence of irritating bowel 
contents, the preliminary laxative is contraindicated, and treatment by 
opium may be at once begun. If the distress is gastric rather than intes- 
tmal, an emetic dose of ipecac is a preliminary measure of undeniable ad- 
vantage. In fact Briquet, Laugier and Ollive, and quite recently Fabre, 
commonly employ this drug, and warmly recommena it not only in tho 
premonitory stage of an attack, but also after the disease has actually 
begun. 

Fabre * uses it even when grave phenomena already exist, provided the 
tongue is coated sufficiently to indicate gastric derangement. He remarks 
that it is surprising to witness tho calm that follows the vomiting, to ob- 
serve the pulse rise, a moisture bedewing the limbs, the cramps cease, the 
countenance lose its pinched appearance, and the general conaition of the 
patient improve. Saline emetics are, however, universally condemned, 
and without sharing the sanguine views of the French writer just cited, 
it may yet be worthy of remembrance that when an emetic is advisable 
our cnoice should fall upon ipecacuanha in preference to other similarly 
acting drugs.. 

But to resume: A few drops of some mineral acid (nitric, or hydro- 
cliloric, but preferably sulphuric) largely diluted with water and taken 
frequently, may be aaded to the treatment by opium; not merely in the 
hope of destroying, as Macnamara and many others believe, '^the specific 
cholera process going on in the intestinal canal, ^' but because it is grateful 
and slightly astringent, and also for the purely empirical reason that 
patients have seemed to be benefited thereby. 

More important, however, than the use of opiates and acids, even 
at this early stiige, we hold to be the genenil regimen of the patient. He 
should be instructed to cease all work at once, if possible to eat and drink 
nothing for several hours, and to lie down either in bed or on a sofa, pref- 
erably between blankets, with a flannel bandage applied over the abdomen. 
A Avell-aired room, in which an equable temperature is maintained, should 
be provided for the patient's occupancy. Bland fluids, such as egg-water 
or mucilaginous decoctions, also soaked toast, gruels, farina, rice, may be 
allowed, if after about eight hours of rest and abstinence there is no return 
of the diarrhoea. Beef-tea and all concentrated meat broths should be 
interdicted, even those prepared with muriatic acid. For several days 
following a warning of this kind, the patient should be directed to strictly 

' Tniitement du Cholera. Lecons faites par le Professeur A. Fabre. Marseilles* 
1884. 
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regulate hie diet, and carefully avoid all fatigue and nervous perturbation. 
ShooJd the diarrhoea return after a number of days, be must once more fast 
and rest a« before, and agani only gradually venture on returning to his 
normal diet. 

This simple line of treatment ie the most rational as well as succeeaful 
mode of dealing with the mild diarrhceal manifestations that are bo fre- 
quently seen during the prevalence of an epidemic. It is true that it will 
not always be possible to induce, for example an active business man to 
carry out measures that entail a certain amount of discomfort, and ne- 
cessitate absence from his " office " for hours or even days. Yet obedience 
to the above advice sliould be strenuously urged, and iii a large proportion 
of cases will meet with little or no opposition. 

Regarding the preparations of opium, it is best to use the tinctures e.g. 
laudanum or paregoric in preference to powders, pills, or any of the 
alkaloids of the drng. In some cases it may be nidvisable to combine an 
astringent with the opium, but generally laudanum alone, or in strong 
peppermint water, is preferable to such combinations. Kino, catechu, and 
tannin are among the most serviceable dm^ when astringents are required. 

Macnumara was in the habit of distributing "cholera pills," among 
the well during the prevalence of an epidemic. Each pill contained a 
grain of opium and two grains of acefaite of lead, the directions being 
that one betaken every hour until purging stops. It is certainly ad\'isable 
in times of cholera to have bureaus, offices, factories, schools, and indeed, 
all places where people congregate, supplied with some simple opiate, so 
that the first manifestations of diarrhcea may be promptly met by anpro- 
priate medication. Of course the medicine should be [Ilaced In intelligent 
huids, and each bottle or pill-box, must be labeled with explicit direotiona 
for use. 

For children and very delicate (lersons paregoric is preferable, as all 
&e spices and ai-omatics are germicides. Laudanum, if distasteful, may 
be given in peppermint or some other aromatic water, of which aq. mentb, 
vind, aq. carui, anisi, allspice or cloves are not to bo despised. In other 
cases a solution of morphine in acidulated water, or in aromatic water, may 
be more useful and acceptable. 

Dr. Fergus,' of Glasgow, had a number of rules drawn np and hung 
in prominent places of mat city, daring tho prevalence of cholera there. 
They contain practical suggestions, as apphcablo to-day as they were then, 
and are therefore here reproduced, with certain changes that have sug- 
gested themselves to tho editor. 

1, Do not bo afraid of cholera, or make it the tflpio of Gonversation. 
Fear and all tho depressing jmssions are injurious, 

2, Do not tjike branm'; it is not a preventive, and it does harm by 
disordering the action of the stomach and bowels. 

3, Do not make any change in your usual diet, if it is simple and of 
easy digestion ; take it moderately, and at regular intervals, as long fasting 
is injurious. Carefully avoid excess in any intoxicating beverage. 

4, Avoid excessive fatigue. If overheated, beware of any sudden chill, 
and see that tlie skin is kept comfortably warm. If the disease appears 
in winter, much benefit may be derived from wearing a flannel belt round 
tho body, covering the stomach and bowelsL 

5, As soon as cholera appears in a town, a bottle of acidulated solution 
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of morphine or laudanum or paregoric, and a graduated measure should 
be kept in every house, place of Business, factory, or wherever, in fact, 
there are a number of people gathered together. Persons traveling should 
always have it with tiiem, easy of access. During the prevalence of an 
epidemic, one intelligent person in each factory, etc., should take charge 
of the health of the inmates, acting in the quasi capacity of "house- 
physician,'' and urging all under his or her care to at once attend to the 
slightest relaxation of the bowels. He should warn them that absence of 
pam does not signify absence of danger. 

6. Should the slightest diarrhoea oc^cur, the individual so attacked 
should receive at once the appropriate quantity marked on the bottle as 
corresponding to his age. The person attacked should be at once con- 
sidered a patient, and conveyed home, placed in bed, and kept warm. If 
chilled, warm water bottles should be put to the feet. If the first dose of 
the " cholera mixture " has not checked the looseness, the patient should 
take a second after an interval of from one-half to one hour. A flannel 
cloth dipped in turpentine or essence of peppermint may also be placed 
all over the stomach and bowels for from forty minutes to an hour; or a 
large, soft, warm ^K>ultice of linseed meal and mustard for one or two 
hours. Medical assistance should be summoned if the diarrhoea has not 
promptly yielded. In the meantime a third and last dose of the medicine 
may be taten, one or two hours after the. second one. 

7. It is well for the patient to remain very quiet, preferably in bed for 
two or tlu-ee days after the diarrhoea is checked. This is to be strongly 
urged, for the patient often feels so well that he objects to remain in bed. 

8. To relieve thirst, a piece of ice may be given, or a mouthful of iced 
water, or plain soda water. In some cases, even more fluid can be taken at 
a time; but it should then be directed by the physician. All food should be 
abstained from for from fifteen to eighteen hours after the medicine has been 
taken. Afterward the diet should for two or three days consist of such food 
as rice, sago, arrowroot, Indian corn flour, tea and toast, and similar bland 
substances. About the third day broths, chicken soup, or beef tea may 
be taken. Condiments, such as pepper, salt, cinnamon, etc., are useful. 
Green tea is more astringent than black. 

9. Tliese rtdss are for tlw first stage y and for it oyily, namely, the diar- 
rhma. If a person has neglected the first warning, and is in the second 
stage, having cramps, vomiting, and stools like rice-water, without smell, 
the patient should, until medical assistance arrives, be placed in be<l 
between blankets and surrounded with bottles of hot water. He may 
receive a little ice or an occasional mouthful of cold water. The limbs 
may be rubbed, but not too violently, with some liniment, quickly pro- 
curable. * No medicine is to be given until the an-ival of the doctor. 

If the invasion of cholera is not preceded by the mild manifestations 
of simple diarrhoea, but begins at once with watery purging, the above plan 
may require certain modifications and additions that must necessarily 
again vary with the abruptness and severity of the onset. In order to 
insure quiet, overcome pain, and perhaps quickly influence the bowels, it 
is best to. administer hypodermically from six to fifteen minims of 
Magendie's solution of morphine. If it be found desirable to maintain the 
action of the drug, laudanum in spice water, or paregoric, may then be 

* If there is time, an opium liniment may be made with one or two ounces of 
laudanum, one ounce of soap liniment, and an ounce or two of cologne water. It 
is very elticacious and agreeable. 
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used. But siiould the abimach prove rebellious W tlie laudanum, bj*]K)- 
dermics may be from time to time repeated, the quantity being adjusted 
to the varying indications of the particular caee, bnt rarely again reaching 
tbe niBiimnm of the initial doao. Bed-rest is absolutely necessary now, 
and indeed, aa a rule, the patient's general malaise will not incline him 
to disobey orders. It is advisable to place a large poultice made of equal 
proportions of ground mustard and flaxseed meal over the entire abdomen, 
and after decided reddeniug of the akin, replace it by ordinary poultices, 
opium liniment on cotton flannel, worm flannel alone, or simjuy a hydro- 
wthic bandikge, fitting snugly but not uncomfortably around the abdomen. ' 
The latter especially often gives the patient a sensation of grateful ease 
that it is very desirable to maintain. 

Vomiting may still bo absent, or, when present, it may be possible to 
restrain or suppress it by allowing small bits of cracked ice, cold cham- 
pa^e, or simple water charged with carbonic acid. Drop doses of the 
wine of ipecac, or 1 to 3 grain doses of oxalate of cerium, may likewise aid 
in controlling the vomiting. If the jiatient now grows very tliirsty, there 
is no objection to allowing him to tlruik plain water, that it is well to luive 
previously boiled, then cooled, shaken and iced. Claret or small quantities 
of brandy or whisky may also be added to the water, but need not ho 
forced upon the patient. It does iiot seem advisable to allow the imbibi- 
tion of large quantities of liquid at one time. Small quantities given at 
short intervals answer much better. Any attempt to prevent colfapse by 
utdng large quantities of alcoholic stimulants is decidediv repreheusiule. 

Small quantities of tea -punch, hot or cold, preferably hot, made of 
green tea, arrack, or some other nice light spirits, to which the rich can 
add champagne, makes a li^ht and digestible drink which will warm, 
without overstimulating. Vermouth wine, which is merelv a light white 
■wine, flavored with aromatic and slightly bitter herbs is escellent. Sour and 
Rhine wine is better tlian heavy sherry, which should not only be pure, 
but diluted with water; 10 per cent, of alcohol is as strong as any wine or 
diluted spirits should be used. (Peters). 

Although cholera patients, as a rule, crave cold fluids, it is neverthe- 
less worthy of remembrance that, in some cases, hot weak tea, or pepper- 
mint water or simply very hot water, is borne better than iced drmks, 
and may be used in place of them. In this connection it is perhaps de- 
serving of notice that Alacnainam and several other competent wnters 
urge abstinence from all fluids. They rely solely on the use of bit« of ice, 
allowing the patients an unlimited supply of this cooling substance. On 
tlie other hand, Macpherson from his own experience in one of the severest 
cases of cholera on record which recovered, savs ho will never deny a 
cholera patient a reasonable amount of water, either plain or carbouateil. 

Any other symptoms arising at this pi^riod call merelv for cautions 
treatment directed toward their mitigation, but all "meddlesome inter- 
ference " is very much to be deprecated. Nothing seems to the writer's 
mind more irratioiuil than to attempt by ^xitent and varied <lrugB, frequently 
given in large quantities, combiniKl with the use of harassing external < 
measures, to do battle against a foe that in many cases is clearly beyond 
the reach of all treatment. 

The following table is based on 800 cases of cholera treated in the prov- 
inces throughout England and Scotland in 1S54, and represents the percent- 
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age of failure, after the use of various remedies in premonitory diar- 
rhoea: * 



Catechu, kino, etc.. 

Salines, 

Eliminants, . 

Calomel, 

Calomel and opium. 

Stimulants, . 

Chalk and opium, . 

Acetate of leac^l and opium. 

Opium, .... 

Clialk mixture, 

Sulphuric acid and opium. 



Per cent. 

59.0 

41.9 

25.0 

34.0 

18.9 

16.0 

13.8 

11.3 

S,G 

3.C 

2.6 



Or, including 

deaths as 

failures. 

59.0 
41.9 
25.0 

22.0 
21.8 
17.1 
14.0 
13.7 

5.0 

4.0 



Having thus briefly outlined the simple management of premonitory 
diarrhoea and cholerine, we will next turn our attention to 

The Treatment of Well-marked Cholera. — Although we have 
repeatedly expressed ourselves to the effect that we have practically no 
power to always arrest a fully-developed attack of Asiatic cholera, never- 
theless the principles which should guide the physician's recommendations 
and actions seem to us to be plain and unequivocal. The enforcement or 
even encouragement of any rigid theoretical plan of dealing with the un- 
fortunate subjects of a pronounced attack, seems utterly reprehensible. 

As in other diseases, so too in cholera, the most reliable indications for 
medical interference are furnished by a knowledge of the disease-processes 
underlying the symptoms observed by the physician. Accordingly, if it 
becomes evident that the normal absorbent functions of the gastro-intestinal 
surfaces are completely reversed, it is worse than useless to introduce large 
quantities of powerful drugs and stimulants either from above or (as has 
been quite recently often done) from below. We say worse than useless, 
for the reason that the uncertainty in duration of the different stages of 
cholera makes it possible for reaction to occur with enough medicme or 
alcohol, or both, in the alimentary canal to kill the weakened patient by 
suddenly acting upon his system immediately after the rapid revival of 
absorption. Tiiero is not the slightest doubt that sudden death, so fre- 
quently observed shortly after apparent reaction, lias been due in some 
instances to such causes. The oral administration of drugs is, therefore, 
only indicated while intestinal absorption continues. Again, the subcuta- 
neous connective tissue so quickly slirinks during collapse that its power 
of absorbing is largely reduced or completely suspended." Nevertneless 
whenever potent remedies are demanded, hypodermic injection offers a 
better chance of effective medication than the swallowing of mixtures, 
pills, or powders, and also than the much vaunted enteroclysis of Cantani 
and other recent Italian writers. 

Knowing then that the internal use of drugs during collapse is of no 
avail, it seems unnecessary to enumerate the countless host of remedies 

' General Board of Health. Report on the ResultH of the Different Methods of 
Treatment, by the Treatment Committee of the Medical Council, 1856. 

* Still subcutaneous injections of weak acid water, or even of salt and water, 
have at times appeared to stem the tide of outflow from the bowels, as tonics and 
astringents acting from behind. Compare also Hayem's viev\'s in next chapter. 
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that have been and continue to be recommended by writers of all nation- 
alities. 



Ik'fore the orourrenoe of coUapee, and during the atago of profuse dis- 
chiirgea it is genenilly advisable to administer Email dosea of morphine 
hypodennically. This may at least to some extent quiet the patient and 
diminish his sufferings. But the drug should nevnr be "pushed." as for ex- 
ample is commonly done in peritonitis. For t!ie relief of persistent thirst 
small quantities of iced 0nids, such as plain water, carbonic acid water and 
espeeially water weakly acidulated with mineral acids or freshly expressed 
lemon juice, and similar drinks, may be frequently given. Little bits of 
ice taken every few minutes are also allowable. 

Some writers have insisted on completely withholding these harmlesa 
and grateful beverages, Ijclieving that they increased vomiting and favored 
the intestinal flux. But there is not tlie slightest foundation for enter- 
taining sucli an opinion. Indeed, it would be downright cruelty to refuse 
the momentary relief that cool drinks often give the patient. It is only too 
true that thirst is not quenched thereby, and tliat tlie stomach may imme- 
diately reject the eagerlv swallowed liquid. 

Yet in some cases the relief is so apparent tliat wo have no hesitation 
in affirming it to be the physician's du^ to see that drinks are not with- 
held. In well-marked collapse it is best to stop all medication. More- 
over, in this condition heat applied to the body, frictions, embrocations, 
and similar well-known measures have no power to call back to the surface 
the fast-ebbing tide of warmth. Bnt before that time such measures may 
be employed to advantage. Semmola has strongly urged the warm bath, 
repeated every two or three hours as a possible preventive of collapse. 
Yet this must often be fatiguing and injurious. He admits also that to 
bathe a patient during collajwe would have no more effect than to deal 
similarly with a corpse. But on the other tiand he insists that the warm 
bath has a calmative effect, and a rallying influence, especially noticeable 
in the stage of premonitory diarrhtBa. 

Dr. J. C. Peters has used pieces of unslaked lime, wrapped in wot 
clothes and put in bowls under the bedclothes successfully m incipient 
collapse. The heat produced is vurj' great and grateful, and there may 
pOBsioly be some disinfecting power in this process. A pack in blankets 
wrung out in hot cayenne or mustard water is useful: and it is very easy 
when the blankets cool or dry off, to pour very hot water n|ion them without 
removing them or disturbing the patient. Slaking lime used in the way 
just mentioned is easy of application and does not tire or weaken or disturb 
the patient. 



An energetic doctor onee gave his collapse natiente a hot bath, made 

lem drink all the hot water their stomachs would hold, and then pumped 

not only their bowels but their blailder full of hot water, and complacently 



said if any one could do more to warm a mtiont up he would tike to bear 
of it. We can only add. slaking lime in ned. (Peters). 

We will return to Semmola's views on the treatment of cholera later 
on, merely mentioning here that the temperature of the water used for 
the baths, as recommended by him. should not fall below 100" F.. nor much 
exceed 104° F. If the muscular cramps prove rebellious to gentle frictiona 
with warm flannels or slightly stimulating or anodyne liniments, if they 
remain uninfluenced by a livpodermic injection of morphine, the physician 
mav allow the inhalation of chloroform carried to the point of partial an- 
Mtheeia. Tliig may be repeated from time to time without fear of disaa- 
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trous effects on the heart. Bat unless tlioroughly reliable and comix^tent 
trained nurses be in waiting, the attending or some other physician mu.st 
personally direct its administration. 
Dr. Maclean * says that: 

Cramps are best relieved by the use of chloroform, given in doses of five or six 
minims in a little water, and if vomiting be excessive a little may be sprinkled 
on a pad of lint covered with oiled silk or ^utta-percha tissue and applied to the 
epigastrium; or spongio-piline may be used for the purpose. I have used chloro- 
form in this way both externally and internally, very freely, and always with 
good effect. 

Dr. IVIacnamara speaks strongly in favor of chloroform. Having 
pointed out the great importance to the patient of procuring rest, he says: 
*' In furtherance of this latter object, I know of no remedy more efficacious 
tlian chloroform. If the patient is in much pain and very restless, I 
strongly advise his being placed under the influence of this anaesthetic. 
The chloroform must be auministered by inlialation, and its full effects 
may be safely induced; or at any rate we may put the patient into a sound 
and comfortable sleep. . . • We must be prepared to continue the 
action of the chloroform, perhaps for four or five nours, or even longer, 
according to circumstances. " 

Dr. rarrot ' also favors the employment of chloroform in cholera. He 
used one to two drachms of chloroform daily in severe cases, and less in 
mild ones. The vehicle was water 100 grammes, and syrup of quinine 
twenty grammes. This mixture was given in tea, a tablespoonf ul every 
half hour; at the same time iced beef -tea was given very fre€|uently in 
small quantities. Warmth was applied to the skin, and dry and stimulating 
frictions were used. Cldoroform given in this way calmed the anxiety 
and epigastric pain, and seemed to diminish the frequency of the vomitings, 
which were also less painful. 

Dr. Hartshome,* in 1854, spoke as follows concerning the use of chlo- 
roform: 

Experience has shown that, taken into the stomach, it is as totally free from 
danger as any other drug; and its employment is destined to be yet much more 
widely extended; a fluid-drachm of cnloroform taken by the stomach is not more 
than equal, in soporoflc effect, to thirtv or thirty-five drops of laudamim. In doses 
of fifty to seventy-five drops (about fifteen minims), I have given it every half 
hour for several hours together. It differs from the opiate preparations in the 
promptness of its hypnotic action, the much shorter period of its duration, a less 
degree of cerebi-al oppression, and tlie absence of all stimulus to the circulation. It 
might be (.'ailed a *' diffusible narcotic," comparing in this respect with opium as 
ammonia does with alcohol. To produce much effect with it, repeated doses at 
short intervals will be necessary. Its pungent pi'operty causes it to require plenti- 
ful dilution, which is of course "facilitated, by the action of some demulcent. Per- 
haps the orgeat syrup is the best Every fluid drachm of chloroform should have 
iit least two fluid ounces of water with it when taken; and it will need, if in ordi- 
nary gum mucilage, considerable agitation to re-suspend the particles immediately 
before bwallowing. When taken in aqueoiLS mixture alone, however, unless in 
very small doses, it produces nausea with some persons. This is entirely pre- 
vented by the addition of a strong aromatic, or still better by giving the chloroform 
in aromatic tincture. From the ready solution and kindred action of camphor with 
chloroform,their combination has become a very common one. For many purposes, 
however, a still better preparation is a soil of chloroform paregoric, or compound 

' Lectures on the Treatment of Cholera, bv Deputy Inspector-General Maclean, 
M. D., Professor of Militaiy Medicine. London Lancet, Feb. 8d and 17th, 1866. 
* Gazette hebdomadaire, December 8, 1865. 
' American Journal of Medical Sciences, January', 1854. 
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linctiire of ehlorofomi, f.g. B, Chlorotomi, f 3 ij; sp. cainph. el, tinct, opii, SA 
f Siss: ol. cinnamon, gtt. viij; alcohoJ, t3 iij. rf. et Uat Unctura. Dose, from ■ 
five to thirty minims, or more, as r^ciiiired. Tlie most admirubk efTecU liave I 
been witne^ed From the adminiatration of chloroform, aa ubovi; combined, in 
malif^nant cholera. 

Recently Dr. M. Desprez ' has also advocatwi the employment, hoth 
externally and intornaUy, of chloroform. He believeB that hv this means 
from 80 to 90 out of every 100 persona in the algid Btape of cnolern could 
be savei-l. Ho husoa this eitrava^ntly hopeful view on his own experience 
and on that of other phystcians in Ajoa, Minor, India and Oocliiii China. 
The following is iiis formula: 

Cldoroform ..... 1 gram (15 minima) 

Alcohol 8 grams (3 drachmg) 

Acetate of Ammonia . . .10 grams (3^ dnichms) 

Syrnp of hydrochlorat« of morphia . 40 grams (\\ ounce) 

Water 110 grams (IIJ ouuces) 

Dose: A tablespoonful every half hour. 

Without sharing Desprez's singuine views, we nevertheless liave reason to | 
believe that chloroform may often he used with advantage. especially for pur- 
poses of inhalation. But ether is objectionable, and nitrite of amyl either 
mhaled or injected beneath the skin has not realized the expuctutions that 
were formed concerning it. 

Another common symptom that may become so distressing as to 
require the inlialation of chloroform is singultus. But before having re- 
course to this means, the hypodermic use of morphine, an epig^trio 
sinapism, a spice poultice or a buster should be tried to atop the hiccough. , 
Where there is reason to believe that a limited amount of absorption still 
takes place in the alimentary canal, various stimulants may be administered 
in a tentative way, in order to secure the prevention of collapse. Alcoholic 
l>everages, such as Burgundy, Tokay wme, port wine, brandy and water, 
or champagne, may then bo given. In the same way, if indicated by the 
condition of the patient, various excitants such as the ammoniocal prepa- 
rations, camphor and musk may bo employed. But, as previously pointed 
out, if collapse comes on in spite of their moderate exhibition, tliey should 
bo at once discontinued. Even then an attempt to stimulate cardiac 
action by the hypodermic use of similar medicaments, including brandy 
and other, may be niatle. But this too must not bo ptrsistwl in, 

Obviously it is impossible to lay down fixed rules for the guidance of 
the practitioner in this direction. But, as alrejuly stated, the general 
principles governing intelligent action are by no means as obscure as 
might bo Eupi>OBcil from tlie confuaeil and contlicting statements of many 
authors. 

The writer may bo permitteii to any here that he strongly deprecates 
the blind tapping about among various supposeil remedies, m the vain 
hope tliat a lucky accident may result in the discovery of a really curative 
agent. The physician should make every honest effort to stay the march 
or the disease by employing those means the action of which he is familiar 
with. But to use the living bodies of cholera patients as suitable material 
for blind pharmacological and other experimentation seems to the writer as 
irmtional as it is inhuman; nevertheless perliaps in desperate cases a|>- 

' Du Traitement Ratioonel tie la Periode aiKuS du Cholera Asiatique. Paris, 
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parently desperate means are allowable, provided always they be neither 
cruel nor irrational. 

Treatment During Reaction. — If the patient rallies from his col- 
lapse and enters with a flickering flame of uncertain life upon the period 
of reaction, the great value of careful nursing and strict diet is if anything 
more apparent than ever before. Drugs avail little or nothing. Small 
doses of opium are sometimes given with advantage, but as a general thing 
the patient will fare better without narcotics. Solid foods are absolutely 
dangerous. Fluids, however, may be allowed somewhat liberally. Milk 
at first diluted with plain water, or carbonic acid water, egg-water, decoc- 
tions of arrowroot, sago, or rice well-strained and seasoned with plenty of 
salt, are all to be commended. After a few days, broths and soups thick- 
ened with oatmeal, rice, barley, or farina may be allowed. Coffee and tea 
may now also be permitted in a more concentrated form. Gentle stimu- 
lation by generous wines will be found necessary in many cases. Only 
very gradually, however, can a diet consisting of soft-boiled eggs, meats, 
concentrated soups, bread and potatoes be resumed. 

Relapses are to be treated with the same caution and on the same 
principles as the primarv attack. When it is remembered that the brunt 
of the battle had to be borne by the gastro-intestinal tract, the pedantic 
supervision of the patient's diet will appear not only pardonable but abso- 
lutely essential. 

Again in the Management of Complications and Sequelae, the 
fact should not for a moment be lost sight of, that just as in typhoid fever, 
80 too in cholera, the healing of intestinal lesions must not be jeopardized 
by a careless allowance of too much or improper food. Lebert says truly, 
* ^Indigestion is as fatal in the convalescence oi cholera as in typhoid fever. " 

Having pointed out the necessity of keeping in mind the weakened 
condition of the gastro-intestinal apparatus, it appears unnecessary to 
burden this account with detailed directions concerning the treatment of 
the various morbid states that complicate or follow an attack. The in- 
telligent practitioner will apply the same general principles to this task 
that guide him in the management of those conditions when not connected 
with cholera. 

The typhoid stage is properly a complication or sequel of the period 
of attack, and a more or less profound renal disturbance is generally the 
dominant symptom of that condition. If hot drinks and the induction 
of perspiration by the use of the wet pack and warm blankets do not 
relieve the kidneys, it is only exceptionally proper to try more energetic 
remedies, such as diuretics and pilocarpine. If the patient does not pass 
any urine within thirty-six hours after reaction has commenced, Macna- 
mara is in the habit of prescribing the tincture of cantharides as recom- 
mended by Dr. Francis. He gives ten minims in an ounce of water every 
half hour until six doses liave been taken. He adds: *' If this treatment 
does not cause urine to pass, we must, after the sixth dose, discontinue 
the medicine for twelve hours, and then repeat it in precisely the same 
way, giving six doses more, ten minims each. ... I have seen this 
treatment followed by the most satisfactory results in very many cases." 
Finally the cautious exhibition of digitalis, which is also a heart-tonic, 
should not be overlooked at this period. 
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CHAPTER XLIV. 

SPEC-IAL METHODS OF TRE^VTME^'T AND PROTECTIVE INOCtTLATION. 

Having sketched in tlie preceding chapter a nlar. of treatmput wliioh 
the editor believes to l>e simple, rational, and Iwaed as well upon the 
present 8(at« of oiir knowledge regarding cholera aa upon former thera- 
l>eutical experiences, we are now prejiared to examine iome of the methods 
of treatment advanced by other writers. Espcciall; those therapeutical 
recommendatione which are of more recent date mav Ite of enffieient in- 
terest or Dovelty to wamuit our attention. Although it is not intended 
to give a complete resume of moilern therapeutics, nevertheless all the 
more important writiiigs will be considered. Following the general plan 
of this volume, it has Ix-en deemed expedient to abstain from lengthy 
criticism, ao tliat whenever comment seemed really called for, it has B»>on 
made in tho briefest manner compittible with the clear expression of tho 
editor's personal views. 

Writing as long ago as IBiiO, Drasche showed that tlie more or teas en- 
thusiastic claims advanctil in favor of the curative power of many remedies 
and methoda of treatment had not stood the crucial test of time, and had 
nothing in their favor save the warm recommendations of their respective 
advocates. The enumeration ma<le at that time may l>o repeated with ad- 
vantage at the present day, as it is curious to not* now tenaciously some 
of the older remedies are atill clung to in many quarters. Tlie first 
measure to bo mentioned is venesection, Tliis was practiced at one time 
in a routine way by most Indian physicians.' 

Xext comes the exhibition of calomel, also first advised by Indian 
practitioners. Searle, Annosley, Johnson and others employed the drug in 
quantities of about twenty grHina repeated hourlj' until the stools looked 
green. I^ter on it was employed in smaller doses.* Drasche condemns 
its uso altogether. 

' On tlie subject of veueseflion in choli^in. Stills says: " There was a time when 
(«rtaiD phyNicJaas, oarriod away by coiife[ilious o( Ibe diseaBo evolved from their 
inner coDBotouaaess, maintajnetl that it coriHist^ essenUally of a spasm of tlte 
blood-veaeels, and tliat tiie natural and le>ritiniiite cure for it was to be found in 
blMding. No theory issofjTatuitous or ahliurd, but ciia«a maybe found wliich ap- 
pear to justify it, and in this instance also examples were not wantiii)r to illuHtrale 
atonce uie truth of tim theory and il« miccemful application. Longi^r experience, 
however, and a more correct conception of the disease, have long since condemned 
thia method, which was almost as ditngvrous as it woa irrationaJ." 

*StU16, in referring to tlie Irealiuent of Asiatic cholera by mercurials, especially 
according to the method of Ayre, Iktts «o well expnasetl the views that are 
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Ipecacuanlia — Drasche asserts that this drug produces no alterative 
effect upon the intestinal tract. He denounces the eliminative method in 
whatever way its action is obtained. Whether emetics or laxatives be 
used, the effect is always injurious. 

Alkaline carbonates, as recommended by Hamburger, Maxwell, Mack- 
intosh and others, are useless. 

Spirits of ammonia (Steart), liquor ammon. (Ebers), are useless or in- 
jurious. 

Carbon trichloride, used by Troschel, Simon and other Berlin physicians, 
is superfluous. Reinhardt and Leubuscher found it a rather useful ex- 
citant. Ilenoch and Lebert, however, showed that in grave cases it was 
quite useless. The following drugs also belong to the category of remedies 
of doubtful utility, and in fact Drasche believes that they should be 
withheld. Fuming nitric acid (Hope, Bowes, Prclial), bismuth, nitrate 
of silver (Lever), strychnia (Abeille), phosphorus (Paul) aqua calcis 
(Pasquali, Siemerling), valerianate of ammonia (Oettinger), hydrated oxide 
of iron (Heigl), sulphuric acid,* manganic acid, pyroligneous acid (Biertz), 

entertained by the majority of competent writers that we ciinnot do better than 
here quote his woixls. He savs: 

"It is now conceded by all enlightened physicians that mercurials in large or 
in ordinary doses are worse than worthless in epidemic cholera. In 1882, Dr. Ayi-e 
of Hull, England, proposed another method of using calomel, to which he adhered 
in treating this disease. It consisted in the administration of very small doses of 
calomel at short intervals, and with each of the first doses a few drops of laud- 
anum. Such a method, if not carried too far, certainly has the merit of sparing 
the patient a g^reat deal of the perturbative treatment against which we have, in 
the preceding pages, protested. But that was not at all the notion of its pro- 
poser. He claimed for it positive and active virtues. He stated, as the funda- 
mental ground of his plan, that *the primary and leading object of the treatment 
must be to restore the secretion of the liver.' He did not in the least doubt that 
he was able to do this by the ail ministration of mercury — not, indeed, by a 
direct action upon the liver itself, but indirectly and sympathetically tlirough the 
stomach, and by the healthy and specific stimulus imparted to it, by which the 
due secretion of the bile is promoted. It is, indeed, difficult to conceive of any 
stimuliLs that calomel could impart to the stomach that would not be equally 
given by any other non-irritant and insoluble powder — subnitrate of bismutn, for 
example, fndeed, Avre himself relates the case of a man who in an attack of 
cholera took during three days no less than five hundred and eighty grains of 
calomel, and recovered without any soreness of the mouth. But tlie plan which 
he finally elaborated was different. It was to give small doses of calomel repjetit- 
edly — in the premonitorv stage one grain every half hour or hour for six or eight 
successive times, or, if this failed, every five of ten minutes — and in the stage of 
collapse one grain and a half every live minutes. In a few cases of extreme 
severity two grains of calomel were given everj' five minutes for an hour or twd, 
and then the ordinary dose of one grain was resumed. But tliis was not all: with 
every dose of calomel was associated one, two, or three drops of laudanum, so that 
if these doses were repeated frequently the patient received a very efficient amount 
of tlie narcotic during the attacfe. Indeed, Ay re attributed to it the virtue of sus- 
taining the vital powers under the depressing infiuence of the disease, and of re- 
moving or abating the cramps, as well as of retaining the calomel in the stomach. 
(A Report on the Treatment of the Malignant Cholera. London, 1883.) From the 
preceaing account it follows that the treatment of cholera by small doses of cal- 
omel with laudanum is founded on an erroneous assumption of the mode of action 
of calomel, and that whatever efficacy the plan of treatment may po8s<»ss may 
with more justice be attributed to the opium, whose effects we know, than to the 
calomel, whose action, so far as it is known at all, has no conceivable relation to the 
disease for which it was given. However this may be, if the results of Ayre's 
treatment are compared with those of other plans, it exhibits very httle if any 
superiority. 

* The utility of sulphuric acid in cholera, properly diluted and given as advised 
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nitre (Steveus). gunixiwder (Rous), t»stor-oil (Julinson), ' croUrn oil 
(Jamee), t?hlorii:Jt> of lime and chlorinated water (Prchal), chlorate of 
potaeh (Aron), chloric ether (Fuller), chloroform (Vmcont), animal char- 
coal (Uriett), hashieh (Villemain), etBchys anatolim (Kauvel), protoxide 
of nitrogen and oxygenated water (Thenarcl), common salt need iu batlia 
and clyrters (Goz) and for intravenoua injections (Dieffciibftch), intravesical 
injections of water (Piorry). inhalation of volatile aromatics (Ilaller), and 
finally the transfusion of blood, the use of electricity and curative gym- 
nastics. 

Draecho is not a thoroughgoing jn'SsimiBt, however, for he firmly 
believes tliat lives may often be saved by timely and rational treatment of 
a symptomatic kind, Tlie following account' embodies his own ideiis of 
the management of cholera patients: 

He ntlaolies great importance to a rigid diet in the very [■ommencement, 
nothing- but soupe belni^ aOovretl. From a neglect of this precautian, has arisen 
the disappointment which many phyBii^iana hiLVe found in remedies for the dior- 
rhtEO. Only a hmited quantity oi nuids may t>e taken, and tliis it posmble warm. 
It the thirst is excessive, ic« may be allowed. Patients have stated that the use 
of cold draughts was followed by morkejl intestinal rumbling, and soon after a 
wat«ry dejection, in spite of preventive medicines. His remedy for the dierrhoea 
is opium, which lie prefers to give in the form of tincture (tinct. opii. crocata). 
Should the diarrhocacontinne several days wltJiout amendment, astringents should 
be Bubatituled for the opium. Of these he prefers rhatany and tannin in doses of 
five grains of each. 



^ , He likes the lethereal oils, as of cinnamon, 

mint and juniper: musk has also a similar action. If time presses, diffusible 
stimulants, ns warm wine, clmmpa^c, i-um, or punch, may be employed. Sul- 
phuiic and acetic ethers (stimulant anti-spasmudicH) have also a deeided action 
upon the cramps and vomiting. Used for inhalation they improve tliepulmonaiy 
circulation, and I'elieve dyspnoea. The effect of ether, thus employed, baa oft«n 
been siu^rtsing, especially with young persons. In a short time alter the com- 
tneaeement of the inhalation, the pulse bus improved, Uie temperature of th« 
body risen, the cyanosis lessened, tlie cramps have diminislied, and reaction has. 

As an additional means of restoring the circulation, frictions should be em- 
ployed, and tliebodyenvuln)>ed in waitn coverings. Sinapisms are also considered 
as very useful. It reaction is imperfect, stimulants sbould be used, mild orstrong, 
as the* circunistances require. It excessive, ice may be applied to the head, and 
cold water allowed. It there isa tendency to cerebrsl congestion, leeciiesandcups 
should be employed. To restore the uHnan' secretion, mild diuretics, such as 
seltzer waters, citric acid, or citrate of jiotassa, are indicated. If necessary, 
warmth may lieikpplied to tlie loins and frictions made with ungt. digitalis, Uia 
oil of juniper, or turjientine. A fn« use of cold water is also allowable. 

If the oiarrhoca continues during reaction, astringents, sucli as tannin, extract- 
of calumba and extract of riialnny, siiould be administered. The same remedies 
are indicated if diarrhiea is present in consecutive fever. Vomiting and singtillua 
are treated by sinapisms to the epienstrium. So long as the penod of reaction 
continues, the patient must remain in bed and confine himself to adiet of soups 

For the diarrhoea and vomiting which sometimes continue during convales- 

in the preceding chapter, cannot be called in question. Drasche condemned it 
without having extensively employed it, and we must, therefore, take exception 
to bis stjitement, according to which it should be classed with the useless drugs. 



eially abandon^ as unwortliy of conHdence. Johnson's idea of eliminating' tlie 
specific poison from the alimentary canal by the promotion of piuving was doubt- 
leiB ingenious. But apart from the pructltal failure of his metliods. we have, in 
the light of our preiient knowledge concerning cholera, no reason to believe that 
we can rid the system of this poison by tnstor-oil or any similarly actiDg drug, 
' The language is borrowed from Burrall. 
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cence, nux vomica is a suitable remedy. So long as tliere is any indication that 
the digestive organs are still suffering, the diet must consist principally of nutri- 
tious soups. 

From this brief resumS of Drasche's views it will be seen that the ra- 
tional treatment of cholera, as we understand it to-day, is in many respects 
quite similar to what it was 25 years ago. 

The plan of treatment as mapped out by Niemeyer, Lebert, Eichhorst, 
Kuessner and Pott * and other representative German writers, resembles in 
all its essential points the method of Drasche, just described. 

In the premonitory diarrhoea of cholera Lebert claims to have obtained 
excellent results from the use of the following pills: 

5 • Argenti nitratis . . . . gr. ix. 

Solve in aquae destillatas . . q. s. , et adde. 

Extraoti opii gr. ivss. 

Pulveris altha? . . . . gr. xxij. 

Extracti gentianae . . . . q. s. 

Misce, et fiat massa in pilulas xxx., oividenda. 

Let one of these pills be given two or tliree times a day in cases of slight 
diarrhoea, and two pills three times a day in the more severe and obstinate 
cases. 

Numerous authors of standard text-books on medicine, and many 
representative English, French, Italian and Spanish writers, while they 
advise treatment that differs considerably in its details, nevertheless adhere 
to the same general plan of management that has previously been described. 

We must now turn to the specific recommendations of some of the most 
recent writers. And we will begin with an Italian author, Semmola,* who 
claims to have employed with gratifying results, and naturally commends 
as worthy of extended trial, a plan of procedure upon which he lias be- 
stowed the title of " physiological treatment.'' By this he means the em- 
ployment of measures suitaWe for increasing the power of resistance of 
the system against the invasion of the choleraic poison, without, however, 
troubling the or^nism with powerful pharmaceutical preparations. The 
principal points m this mode of treatment are: 

1. Absolute repose of the organs attacked — tliat is of the gastro-intestinal 
tract — by a strict last maintain^ from the very first appearance of diarrhoea. 
This fast must be enforced at once upon the appearance of a liquid stool, 
without waiting to see whether the diarrhoea is merely accidental or is 
premonitory of cholera. Tlie taking of even a single cup of beef-tea may 
suffice to aevelop a grave attack of cholera. The author thinks the ne- 
cessity of tliis absolute fast is too little insisted upon, for he regards it, he 
says, as the sheet-anchor of safety. The same complete fast is to be 
maintained during the period of reaction until at least 24 hours have 
elapsed since the last liquid stool. The author says that he has seen a 
return of all the grave symptoms of the algid stage following the too early 
administration of a few spoonfuls of beef -tea. 

2. Arousing the physiological powers by measures therapeutical indeed, 
but bordering on the physiological. Tms consists in the apphcation of 
heat in the form of hot batlis of a temperature of 100° to 104 F. repeated 
as necessary. Hot batlis have been given often enough in cholera, but 
they have not been given at the proper time. The suitable time to em- 

> Die acuten Infections Kranklieiten, Braunschweig, 1882. 
• Bulletin General de Therapeutique, December 15, 1884. 
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ploy them is in tlio beginning of the disease, before the algid stage lias 
set in. For the object is not' to warm the chilled cutaneous aurfacc, m 
was formerly Bupposed, but to maintain the normal physiologiml relations 
between the cutaneous surface and tbe gustro-intestinal mucous membmne. 
The hot bath, of 100" to 104°, eicites the very rich peripheral nervous 
plexuses, and then by reflex action the nervous eentera of the circulation. 
The hot bath favors also the eliminiition with the perspiration of the toxic 
principles, which are the cause of the nervous and other Bymptoms charac- 
teristic of the algid stage. The bath should be rept^ated every hour or 
two, and in the intervals the patient should Iw kept covered with woolen 
clothes and should take some warm aromatic and alcoholic drink. Sein- 
mola advises that the batlis should be be^n as soon as the patient, even 
though the diarrhom be slight, feels an^ eiiigustric uneasiness whether vom- 
iting have occurred or not. The uneaBiness or distress is the precursory sig- 
nal of a terrible struggle, and no time should l>e lost in putting the {latient 
into a hot bath for ten or fifteen minut«a. In other cases also, when tlieru 
is simple diarrhcea without any epigastric discomfort, if the diarrlura is 
not speedily arrested by the oroinary treatment, fasting, rest, oi>ium, etc, 
the writer counsels a recourse to the hot bath. He says ho has seen hiin- 
dredfi of cases of diarrhcea rebeJlioHs to ordinary remedies, which would 
probalily luive eventually nasscd uito actiial cholera, but which yielded at 
«ncc after one or two hot baths. 

3. The administration of small doses of opium to blunt the nervous 
centers and thus render them less susceptible to the influence of the toxic 
agent. This is independent of the favorable influence which opium rosy 
exert upon the intestinal secretion. The stupefying action of the drug 
upon tlie nervous centers increases their jwwer of ri^sistance to the cholem 
poison, and thus really constitutes part of the phjsiolr^cul treatment of 
the disease. 

Some of Semmola's suggestions are worthy of bein^ heeded. The ad- 
vantage of obtaining as much rest as possible for the digestive tract is self- 
evident. Nevertheless we cannot enforce a prolonged regime of fasting 
in every case menaced with an attack of cholera. The weak would, in 

Since of being benettted thereby, sufler jxHitive injury. Nor does the in- 
iscriminatc employment of warm baths strike us as a measure free from 
possible harm. It should be restricted to those cases, in which the physi- 
cian feels satisfied that no mischief can be wrought, rather tlian extended 
to all, in which a possible benefit might l>e obtained. 

Professor Hayem,' the well-known hfemat4>l<w;ist, has recently published 
iw e^etenso his views on the treatment of chotem. The following brief 
summary embodies the points on which he apitcars to lay the muttt stress. 
He first draws attention to a circumstance, which all competent writers 
are agreed upon, namely, how im[)ortant it is to rememlK'r tliat, in a very 
large proportion of cases, cholera begins with gastro- intestinal tnjublos. 
and that if these are arrested in their incipiency, n grave attack may poe- 
eibly be prevented. It is. therefore, necessary during an epidemic to at- 
tend at once to all intestinal or digestive disturbain'cs, and esjiecially to 
diarrhn^. If there is indigestion or if there are signs of tin overloaded 
stomach, ipecac may l>e given in a dose of 30 to :10 grains. It may even 
enfltei', in certain cases, to proiluce emesis by tickHng the fauces with a 
feather or by causing the patient to drink lai^e r|uantitics of warm watvr. 
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In the treatment of the premonitory diarrhoea^ opium may be given by 
the mouth, or in combination with an astringent by the rectum. Sub- 
nitrate of bismuth has often been given with advantage in doses of 2 to 3 
drachms during the twenty-four hours. Hayem states tliat he has also 
employed the black sulphide of mercury so highly recommended bv 
Caaet with success. He gave it in doses of 15 grains every hour until 
twelve doses had been taken, and found that it speedily checKed the diar- 
rhoea. He recommends also the salicylate of bismuth, as suggested by 
Vulpian, asserting that it is decomposed in the intestinal canal forming 
oxide of bismuth and salicylic acid, acting thus at the same time as an 
astringent and an anti-zymotic. 

After the disease has become fully established, when the intestines are 
filled with fluid, the remedial agents which may be given are with difficulty 
absorbed. When the attack begins suddenly without prodromic symptoms, 
or when these early symptoms have not been treated, Hayem still advo- 
cates the employment of ipecac, and says that it often is effectual in arrest- 
ing the vomiting. Purgatives, which have been so often used, are rather 
harmful than otherwise. Opium may also be given at tlie beginning of this 
stage,. but its exhibition should not be long continued, as the drug may 
accumulate in the intestines, and then be rapidly absorbed in massive dose 
when reaction sets in. But salicylate of bismuth is of especial value in 
this stage, and may be given to the amount of 2 J^ drachms a day in doses of 
15 grains eadi. The black sulphide of mercury appears to be of little 
efficacy at this period. Often, however, the administration of any remedy 
is interfered with by the continual vomiting, and recourse must then be liad 
to hypodermic medication. The muriate of morphine may be given in this 
way in doses of one-seventh of a grain, and is often of great service in con- 
trolling the vomiting, diarrhoea, and nervous symptoms. These hypo- 
dermic injections may be employed until tlie algid stage lias become es- 
tablished, after which time they are useless, as absorption then ceases. 

A mustard plaster or a small blister over the epigastrium may be of 
service to control vomiting. In the al^d stage Hayem strongly urges the 
employment of intravenous saline injections. Owing to tlie excessive 
transudation of serum into the intestines, the blood is greatly reduced in 
volume; it becomes inspissated, circulates but slowly in the vessels, and 
carbonic acid accumulates in it to such an extent that it may even become 
acid in reaction. The transfusion of blood, as recommended by Dieffen- 
bach, is irrational, since it is only the fluid elements that demana renewal. 
Hayem asserts that there is practicallv no danger in increasing the bulk of 
the circulating fluid by saline injections, since he has shown by experi- 
ments on animals that a quantity of water equal to the entire mass of the 
blood may be added without causing any serious inconvenience. These 
experiments were practiced on healthy animals whose vascular system was 
already normally full. 

The simplest fluid for these injections is a solution of 5 parts per 
thousand of chloride of sodium in water. I'o this may be aaded one 
jMirt of carbonate of soda which is indicated by reason of the in- 
creased alkalinity of the blood. The solution is to be previously warmed 
and passed through three thicknesses of good filter paper, or better yet 
through a lieated porcelain filter such as is used in sterilizing culture 
fluids. The injection is to be made in the same wav as in the transfusion 
of blood, and is the more easily accomplished since tfiere is no haemorrliage. 
One of the veins at the elbow or the saphenous vein is to be chosen. A 
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transverae incision having been mmle through the inteznmoiit, Ihe fiulicu- 
taneous cellular tissue is seized with the forceps ami divided by blunt 
pointed scissors until the vein is exjKised into which the canula is insertwl 
by & single thrust. Another solution which Iljiyem regards with great 
j&iTOr is the preceding one, with the addition of '35 parts ]>er thousand of 
sulphate of soda, which has l)een found to be an excellent preservative of 
the integrity of the red globules. It has been shown tliat sulphate of soda 
introduced directly into the circulation does not act as a laxative, hut 
ratlier causes constipation, and Hayem suggests that not only may it arrest 
any further transudation of fluid into the intestines, but poseibiy it may 
oven promote the real»9orption of that already escapetl from the vessels. 
For the sake of convenient reference the formula of this solution is here 
given: 

Carlmniito of Soda 1 part. 1 

Chloride of Sodium 5 jtarta. I 

Sulphal* of Soda 2ri '• 

Water 1000 " 

If the amount of fluid to bo injected is more than a litre (1 j pints) it 
would j*rha|>B be prudent to reduci.' somewhat the' proportion of the shI- 
pliate of soda. M. Ilarem estitnat*.^ the amount of injection needed by 
the proportion of red globules or the dosage of hemoglobine in the blood, 
Thusif the proportion of red oorpuscles is increased toT, two, 000 or S, 000,000 
per cubic millimetre, instead of 4,000,000 or 5,000,000 which ia the nop- , 
mal (juantity, about two litres ^3^ pints) must be injected, since the entire 
Tuass of blood in the healthy adult is estimuteil at about 5 litres (9 pints). , 
In certain cases, owing to an abunilsnce of cellular tissue about tlie j 
veins and to the collapse of the vessels from the disturbed circulation, it 
may bo impossible to practice these intravenous injections. In such cases 
Hayem would not abandon the attempt to restore the normal fluidity of 
the blood, but would throw the injection into the cavity of the peritoneum. 
The solution, whether thrown into the reins or into the peritoneum, 
should not 1»e warmed aliove the normal tempcratnre of the I^mmIv. 

The feebleness of the cardiac pulsations may contribute to tlie prodiio- 
tion of collapse in the algid stage, and is to !» met by the employment of , 
external heat and diffusible stimulikuta. The jMiinful cminpa may be re- ( 
lieved by passive movements, dry frictions, massage, or frictions with 
chloroform liniment. The nenous svmjitoms. agitatiuii, cardialgia and 
depression, may be effectually quiet«<1 by cold affnsions. 

The intravenous injection of fluid, practiced with the idea of making 
np for its loss by intestinal transudstion, is not a new idea. But neither 
the older nor tne moat recent trials wore followed by results tliat were 
snfficiently lasting to encourage physicians in the universal adoption of 
Buch a proi-edure. There is Utile doubt that a failins heart may be stimu- 
lated to renewed activity by being supplied with fresh fluid. But when the 
latt«r reaches the intestine it will certainly escape from vessels tliat are 
anable to retain even the natural serum of the blood. l*racticed with the 
idea of temporary cardiac stimulation, the intravenous injection of fluid 
may take its place by the side of other legitimate procedures. But under- 
taken for the purpose of curing the patient, by maintaining tlic fluidity 
of his blood, even Hayem's warm recommendations will fail to obtain for 
it universal professional sanction. 

Pr. IjorebouUet ' in reviewing oil the recent suggestions regarding the 
n Bullelin Ueoeral liy Therajieutique. September 
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therapy of cholera concludes that the following measures will meet all 
pos&sible indications. Premonitory diarrhoea must be combated by opium 
and anti-spasmodics, as well as iodoform in the shape of pills. He beneves 
that the multiplication of the specific microbes may thus be held in check. 

In the alffid stage of an attack, the inhalation of nitrite of amyl, in- 
jections of etlier, practised conp sur coup until a decided effect is observed, 
are necessary. Hydro-therapy and inhalations of oxygen are likewise to 
be recommended. If absorption appears to have come to a standstill, he 
urges the employment of copious intravenous injections, frequently re- 
peated. Finally lie points out tliat the practitioner can only hope to treat 
his patients with success, if he is able to visit them repeatedly and at short 
intervals, so that all tlie varying indications may be immediately acted 
upon. 

The presence of soda ii\ the mtestinal contents and its diminution in 
the blood are due, Tardani thinks, to endosmosis.* The indication is, 
therefore, to arrest tliis process, and this is to be accomplished by the in- 
troduction of a small amount of sulphureted hydrogen together with an 
acid fluid into the intestine. The author injects mto the bowel six or 
seven grains of sulphide of sodium dissolved in thirty times its weight of 
water, and follows this at once by another injection of two ounces of water 
acidulated with sulphuric acid. 

In a little pamphlet from the pen of Dr. Hanliart ' a *' regime of thirst ^* 
is recommended as a prophylactic during the prevalence of epidemic cholera. 
The author means thereby a considerable reduction in the amount of fluid 
ordinarily imbibed. Should an attack nevertheless occur, the patient must 
refrain altogether from taking liquids. Frictions always calm the restless- 
ness. Nitrogenous and carbonaceous food is alone admissible. 

Accordingly the patient must eat tender meat, preferably prepared with 
vinegar or lemon-juice. Also oil, rum, brandy, ana sugar. Chocolate also 
answers the same purpos<;. In fact, whatever dries the body is useful. 
This author forgets to publish the results he has obtained with this extra- 
ordinary and unique plan of ** fighting cholera.'' It is quite obvious, how- 
ever, tluit his method of treatment has nothing in its favor. It is mentioned 
only in order to be condemned as utterly irrational. 

M. Burq, the tireless champion of the therapeutic efficacy of metallo- 
therapy, published a little brochure ' shortly before his death, applying 
these principles to the treatment of cholera. In tliis he urged as a certain 
means of prophylaxis the cliarging of the system with copper. Each 
person was advised to take, according to his age, from one to six pills 
containing eacli ^ grain of binoxide of copper. Among the immediate 
followers of Burq the copper treatment was regarded with much favor. 
But the results were, as might liave been foreseen, indifferent or unfavor- 
able. Further trials of this medicament are not called for. 

Dr. Iluguet* maintains that all that is necessary is to remove the 
morbific agent of the disease from the economy as speedily as possible by 
the natural cluinnels. To accomplish this end he stimulates all the excre- 
tory functions of the lungs, the skin, the kidneys, the intestines and the 



^ Solution du Probl^me du Cholera Morbus, per Gaetano Tardani, 2d edition, 
Paris, 1884. 

'^ La lutte contre le Cholera, par H. Hanhart. Paris, 1884 

* Du Cuivre conti*e le Cholera et la Fievre TyphoWe. Paris, 1884. 

"* Extinction du Cholera. Guerison en quelques Heures, Dai* la Methode naturelle. 
Paris, 1884. 
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etomach, giving if need be remedies to excite those various organs to in- 
creased action. This, it will be observed is an eliminative methcS practiced I 
on a much larger scale than Johnson's castor-oil treatment. It docB not { 
recommend itself for further trial, being based on erronooua aseumptiooa, i 
Apart from this the method is fraught with positive danger, on acconnt | 
of the weakening and depressing eScct it necesearily cserts upon patients I 
subjected to such ordeals. 

In a number of publications issued during the latter part of the year \ 
1884, Professor Arnaldo Cantani ' relates the mode of treatment advocated i 
and employed by him during the recent epidemic in Italy, Aoceptine 
the bacOlar theory of the disease, he cautions against the employment^ < 
alkalies such as bismuth, magnesia or chalk, in the treatment of the pre- ' 
monitory diarrhoea, and advises per contra the use of aci<^, especially j 
hydrochloric or lactic in the form of lemonade. In addition a little 
laudanum may be given in a hot aromatic infusion. The jiationt should 

gitoibedat once and should be warmly covered so as to promote diaphoresi a. I 
ut he urges especially the use of rectal injections, thrown as nigh up i 
into the bowel as possible. Uis formula for these injections is the foI> 
lowing: 

Deodorized tincture of opium, . . . 30 to 50 drops. 

Tannic acid, 45 to iK) grains. 

Gum arable, 1 to 1 J ounces. 

Infusion of chamomile, . . . . lij pints. 
In regard to tlio use of this injection in the beginning of the disease, . 
Cantani says that he is persuaded from practind experieiico that, employed i 
in time, it will almost always arrest the rice-wator discharges and cnt^ 
short the disease. ' 

In tho few cases in which this abortive treatment fails, or when the ■ 
patient is not seen until the algid stAge lias already set in, recourse must . 
bo had to subcutaneous injections (hypodcrmoclysis) of a saline solntion 
containing three parts of carbonate of soda and four parts of chloride of 
sodium to 1,000 parte of distilled wator of a tomperatnre eaual to, or s 
little above, that of the normal body. These injections are to be made into- 
tlie subcutaneous tissues on each side of the body. In the subclavicular and ' 
in the ileocostal regions, and are to bo repeated as long as the loss of fluid 
llirough the intestines continues. 

A similar mode of treatment has been advocated by Professor Samuel 
of Konigsbei^, in a recent brochure.' He uses, however, six parts of chlo- 
ride of sodium and only one of carbonateof soda tol,000of wator.asoln- 
tion wliich Cantani does not consider sufficiently alkaline to overcome the 
tendency to acidity of the blood. Cantani seems to have established his < 
claims to priority in the use of this method, since he advocated it in an 
article in the journal Morgagni in 1867, and even before that time in liis 
notes added to an Italian translation of Niemeyer in 1866. 

In this connection mention may also be nuule of the fact that Surgeon* 
&[ajor E. T. Kellat,' attempted to arrest the disease by injecting distilled 

' L* Elite roclesi tunaicu mlda ci 
II Cholera: L«ttera del Pnif. Arnuldo < 
Popolnri concementi il Cholera Asiatico: Nttpoli, 1884. La Ciira del Cholera 
mediuDte l'Ipodemio<!tini e I'E^nteroeliai, 3d EdiUun, Nutles. 1884. 

' Die suDcutaue Infusion ats Beluuidlunganiethode der Cholera, Htutlfjart, 
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water, at a temperature of 99° F., hypodermically or into the cavity of 
the peritoneum. The object he had m view was the production oi an 
artificial anasarca and ascites that might supply the fluid drained away 
through the intestines. 

But to return to the writings of Cantani. He holds that a second 
indication in the treatment of cholera is the disinfection of the intestinal 
contents. He proposes to accomplish this by an injection thrown far up 
into the bowel of the following solution: 

Crystallized Carbolic Acid, . . . 8 to 30 grains. 

Alcohol, sufficient to dissolve it. 

Distilled water, 3J pints. 

Even larger amounts of carbolic acid may be used during the algid stage, 
when intestinal absorption is suspended, but caution is to be observed not 
to continue the use of such large doses of the acid after reaction sets in 
and resorption is established. He adds that, since all acids are destructive 
to the cholera bacillus, use may be made of those which are not poisonous, 
such as hydrochloric (a drachm to the pint^, lactic (one to four drachms 
to the pint), or tannic (J drachm to the pint). It is important that these 
injections should be warmed up to 100^ or 104° F. At the same time the 
patient may sip from time to time a little muriatic or lactic acid lemonade. 

Dr. Duboue,' of Pau, advises the use of pure tannin in four-grain doses 
taken as a prophylactic against the disease during cholera times. The 
drug should be given twice a day before the two principal meals. When 
premonitory diarrhoea occurs, the dose must be tripled or quadrupled. 
During the attack he recommends rectal injections of from 2 to 6 quarts 
of water, containing 15 grains of tannin to the quart, a method whicn will 
be seen to resemble the tannic acid enteroclysms just described. 

Cantani'b tannic acid treatment has been tried bv a number of Italian 
physicians, and some of them appear to have obtained satisfactory results. 
Thus Dr. Vitone has published,' the results of his method of treatment at 
the Cholera Orplianage at S. Antonio a Tarsia. The children admitted 
to this institution came from the most infected parts of the city, and 
had lost one or both parents from cholera. 

The writer asserts that in a large number of cases the cholera was 
promptly arrested by tannic acid clysters. 

Dr. E. Villani also states that he lias injected per rectum as much as 
half an ounce of tannic acid in two quarts oi warm water, with invariably 
good results. The modtis ojyerandi of the treatment is attributed to the 
astringent power of tannic acid, and to its sterilizing the comma-bacilli, 
which need an alkaline solution for their development. The London 
Ijancet of Februarv 21, 1885, makes the following comment upon these 
publications: " Without entering into this theoretical disquisition, the 
clinical results appear to afford striking evidence of the efficacy of warm 
tannic acid clysters in the treatment of cholera.^' 

But in spite of such favorable opinions regarding this method, it does 
not recommend itself to the practitioner for universal adoption in the 
treatment of tae aisease. On the other hand, in severe attacks a tentative 
trial may be made of it, as it has in its favor the fact that, when not too 
vigorously pushed, it is at least free from too great annoyance and danger. 
One practical point must not be forgotten, if recourse be had to large 

' Bulletin General de Therapeutique, October 30, 1884. 
' II Morgag-ni, January, 1885. 
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ciiemuta, namely, the elevation of tlie liips aWve the level of the trunk, 
and the gradual introduction of the warm fluid. 

In the succesBful treatment of cholera the principal indications, ac- 
cording to Dr. F. Jousaeaume, ' are to arrest the vomiting and diarrlicea and 
reeetablieh the urinary secretion. To tliie end he gives a powder of 5 
gmins each of chalk and bicarbonate of potash dissolved in a little water, 
and immediately afterward half u glassful of water containing about 20 
DiinimBof nitric acid to the pint. Carbonic acid ia thus Btit free in the 
stomach, which is the most effectual means of controlling vomiting. Nitric 
acid is an excellent remedy for diarrhcea and nitrate of potash le one of 
the best diuretics which we possess. 

Among the extraordinary recommendations regarding treatment, we 
may mention those of Dr. F. X, Poznanski. TliJs writer was sent by the 
BuBsiiui Government to study the cholera in the infected districts. He 
published in Naples' a brochure embodying the method em ploy wl by him 
m sevenil epidemics with, he claims, excellent results. It is n^coesary, he 
aavB, to prevent stagnation of the blood in the vessels, and this is to be 
done by increasing the activity of the respiration and circulation. With this 
object "in view he employs a snuff of veratrum album to cause sneezing. 
This act accelerates tne circulation and expels a quantity of carbonic acid 
from the pulmonary atmosphere. 

In the second place lie advocates a rapid but moderate venesec- 
tion. BIoe<ling^ he maintains, diminishes the resistance which the 
blood offers to the action of the heart. That this practice Irns fallen 
into desuetude in the treatment of cholera is due rather, the author 
tJiinks, to ignorance of it« efficacy than to its abuse in former times. Lastly 
he emplovs dilute hydrocyanic acid (2 per cent, strength) in doeca ot 5 in 'H) 
drops, which he says strengthens the pulse and increases its rapidity by 
several beata in the minute; the respirations are also increased somewlutt 
in frequency and depth. Since the action of the acid is very evanescent, 
it must be given at repeated intervals of ten or fifteen minut«8. Ho also 
throws a spray of some alkaline solution into the buccal cavity with tlie 
idea of neutralizing the excess of carbonic acid. 

M. Rodriguez Merino of Madrid, a telegrapher, has given to the 
world his peculiar views in a little pamphlet. Uzone, he says, is one of 
the best of disinfectant*, solely because it creates electricity— and indeed 
all disinfectants owe their properties to the fact timt thev produixj 
electricity. Therefore, why not give electricity in the first place? Ac- 
cordingly the author suggests tliat cholera jiatients be ]>ut together band 
in hand and then be charged with electricity by means of a Huhmkorff 
coil. The strength of the current is to be regulated according to the 
needs of each case or batch of cases. This procedure is also recommended 
as aprophy lactic. 

The extensive emploTment of ozone as a disinfectant rather than a 
curative agent, ia advocated by Dr. Onimus.' He says during the preva- 
lence of cholera, there is always an appreciable diminution of atmospheric 
osone. This deficiency he seeks to supply by placing in hospital wards, 
private dwellings, etc., dynumo-electric machines that generate us much 

' Du Cholera. TraJtement Nouveau, GuerisoD. Paris, 1884. 
'DioKnodi profillaticae terapeutica dv\ culcru epidenuoo. Per Fr. X. Poztuin- 
aki. Napoli. 1884. 
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ozone as may be needed for particular purposes. He says that it purifies 
tlie air, and acte as a stimulant upon patients. He does not claim that it 
cures cholera, any more than the absence of ozone from the atmosphere 
gives rise to the disease. 

It would be unprofitable and tiresome to examine further the various 
suggestions regardmg the treatment of cholera that have come to light 
within the past two years. All the most important writings of different 
authors have been alluded to. 

In reviewing the entire subject, candor compels the admission that 
the real additions to our knowledge concerning the rational treatment of 
the disease have amounted to little or nothing. There is no doubt that 
the list of useless medicaments and measures has been still further ex- 
tended, and so far we have to record at least a negative gain. 

But if Koch^s doctrine has thus given no direct stimulus to the practical 
management of the disease, we cannot ignore the fact that in accepting 
it, we de^l more intelligently with our patients than was possible before. 
Still, the chief interest and importance of future cholera research will 
undoubtedly center around the subject of effectual scientific prophylaxis. 

Protective Inoculation against Cholera. — Before closing, we may 
briefly allude to " cholera vaccination,^^ which was brought prominently 
before professional notice only a short time ago. The subject has already 
created considerable excitement in Europe, and especially m Spain, where 
the protective power of inoculation with attenuated cholera- virus has been 
made the subject of recent experimental inquiry, culminating in the in- 
oculation of several human beings. 

Dr. Ferran * has made a careful study of the biology of the comma- 
bacillus, and has even discovered certain new forms oi development of 
this microbe. But the main interest of these Spanish investigations 
naturally attaches to his inoculations with the attenuated virus of cholera. 
He attempted, as in vaccination, to produce a modified form of the disease, 
which would effectually j)rotect the individual against the acquisition of 
the graver malady. Wliile neither Ferrdn liimself nor his disciples claim 
to have already achieved unequivocal success, they nevertheless assert that 
they liave obtained decidedly encouraging results.' 

Dr. Uimeno, in a recent issue of La Cr6nica Medica, and Carreras- 
Solii, in La Revista de las Ciencias Medicas, also contribute articles on 
this new phase of the subject. Gimeno asserts that the comma-bacillus 
of Koch IS only one form of development of an organism, that does not 
even belong to the order of schizomycetes. It should be classed rather 
with the cry])togamic peronosporeae, and since Ferran is credited with 
having made this discovery, it is suggested in future to speak of the Pero- 
nospora Ferrani, in place of Koch's comma-bacillus, when alluding to the 
microbe of Asiatic cholera. 

Carreras-Sola says that " this microph}i» vegetates without doubt in 
moist ciirth and mud, and amongst the cryptogamic vegetations of the 
banks and bottoms of ponds and rivers. In the first place, the medium 
being great and constantly renewed, the plant hiis always more than enough 
oxygen and organic material to sustain life. On the other hand, the pnS- 
ucts of its denutritioii being extraordinarily diluted, it is not disturbed 
by them, which otherwise would seriously oppose its development. Placed 
in these conditions, and provided the temperature be not too low, it can 

' La Indepondoncia Meilica, Barcelona, Marcli 1 and 11, 1885. 

' Revista de las Ciencias Medicas, and El Siglo Medico, Murcli, 1885, 
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in a few honra give origin to an infinite number of oospherea replete with 
comma-bacilli prodm^ing grannlations bo small at first as to iiass throngh 
porcelain filters (Ijiscuit), when new-, and at a prewure of less tliun a column 
of 10 metres. Two drops of the cultivation-fluid, filtered through one of ij 
thoee apparatuses, infect in forty-eight hours a tube of broth submitted to ] 
a temperature of SS.ti" F. giving rise to characteristie spirilla. The in- J 
fluence of low temperatures para^zes the work of segmentation, but the | 
filaments or spirals already forraeif, being still nourished, engender ougonia j 
which, even at these temperatures, are converted into oosjiheres with I 
granulations which are transformed into comma-bearing muriform bodies, I, 
which thus completti the circle of evolution." ' ;! 

The Mwlicjil Record of April 11, 1885, in an editorial account of ^ 
FerrAn's exjierimentfi, says: J 

" The first to submit himself to this somewhat hazardous experiment <\ 
was Dr. Seronana, who, on February 23 of the present year, received so j 
injection into each arm of half a cnbic centimetre of the attenuated virus. || 
In less than three hours, he states, he began to experience severe pain in ij 
the posterior region of the arms, which gradually increased and rendered j| 
movement of the limbs dilQcult. At the end of seven honrs he liad a \ 
slight chill, accompanied by a feeling of general languor, elevation of tem- 
perature, rapid pulse, insomnia and headache. Tlus condition remaiued 
for a little more than twenty-four hours, when there was a rapid abate- 
ment of all the S}'mptoms, both local and general. Dr. Jacques was tho 
MKwnd to receive the virus, and although ho was injected in one arm onlr 
with half a cubic centimetre, his sjTuptoms were eveu more pronounced I 
than those of the first experimenter, and he also luul slight cramps and | 
nausea. Dr. Bertram, of Kubio, likewise submitted to the injection and '• 
experienced similar effects. An examination of the blood eighteen hours 
after inoculation revealed the presence of micrococci, said by Ferran to I 
be the first form assumed by the comma-bacillus when injected into the ' 
living organism. | 

" At the expiration of nine days two of these persons submitted to ft | 
reinoculation with negative results, while four others, who recoivod pri- |j 
mary inoculations with the same attenuated virus at this time, suffered | 
from symptoms of considenible Intensity. About two hours after the \ 
inoculation pain was felt in the arms, and toward evening, the injection | 
having been practiced shortly before noon, the temperature rose, the pulse 
incroasetl in freauency, there were headache, lai^uor, slight chills, and : 
nausea. Lat*r tnere was a rapid fidl of temperature, and the hands and ! 
feet grew cold and presented a marble*! appearance; at the same time the 
headache and nausea increased and were accompanied by complete anorexia. 
Some of the subjects had also slight cramjts in the calves of the legs. In 
alKiut forty-eight hours all these syuiptomfi had parsed away. The 
highest temperature recorded was 102° F., and the pulse 12.5." 

ObviousK these experiments are so few in numlx^r that it would be 
quite premature to venture on any positive conclusions rc^rding their 
value. It is to be borne in mind above all things that cholera has not 
hitherto been shown to be an inocnlable blood -disease, in the sense of 
maladies like septicemia, small-pox. anthrax, ete. The allEVcd discovery 
of the protective influence of an attenuated cholera-vinis should not, there- 
fore, bo permitted to awaken a dangerous notion of false security. It is, 

■ London Medical Record, April 10, 18S5. { 
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of course, by no means impossible that we are on the threshold of a new 
discovery, that future experimental research will prove to be of inestimable 
value. But at the present writing we must still urge the rigid enforce- 
ment of well-known sanitary rules in preference to tne hypothetical pro- 
tection conferred by cholera vaccination. 

A leading English journal * expresses its views regarding this subject 
in the following words of warning: " The profession in Spain would do 
far more to protect their country from an epidemic if they urgently pressed 
on the authorities to undeiiake sanitary measures in the towns, tnan by 
lulling people into a fancied security by spreading the belief that inocula- 
tion will protect an individual from the disease. If cholera does visit Spain 
they will be wofully undeceived. ^^ 

From the evidence now before us we can only express our concurrence 
in the opinions just quoted. Nevertheless, w^ are not justified in claiming 
that this new phase in the life history of the cholera microbe is destined 
to remain barren of beneficial results. But in dealing with a subject of 
. such supreme importance as cholera prophylaxis, we must ever be on our 
guard to avoid confounding alluring possibilities with demonstrable facts. 

> The Lancet, May 2, 1885. 
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ItwUltntenatonrnbaorlbmtokwrw ItW Uaouciot tba two iDJuioia ue oav pnacut, i«. Id U* 

■ ■ ■■ ■ «t|lS.O(l. 
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< OH ALBTJMnrTTRIA. By W. H. DICKINSON, M.D. niiutrmted with piftin and oolorad UUMcrmphle 

It plAta and wood engraringB. 

S f^' This is the acknowledged etandaid npnn this interesting sabject, and \m the moet complete 

fl treatise upon it in the language. 

2 MATERIA 2CEDI0A USTD THESAFEUTIOS OF THE SKIH. By HENRY G. PIFPARD, A.M.. 

B M.D., ProfetiMor of IMrmatologg^ MedkxU Department qf the UntvtnUy qf tk€ CUw of New York ; 

2 Burgeon to Chariip ffoepUal, etc. 

n " Morbi eptderftUdem, epithelinm. cuUm, et eettulotam membranum efflcientes tarn molti rant, nt tIx 

«■ in ordinem patiantor redigl : ex medicamentis antem que maTime ad eonun morbtnnm cnratioiiem 

2 sunt im oso, hie proponemnii.^— Db Gostxb (1740). 



^ ^F* This orijf^nal work is probably one of the most nnefol books for the general practitioner 

2 e^er published upon the subject, containing as it does a iTBtematioaUy dassiiked mass of the most popa* 

C lar and recent formnlie. 

jj A TREATISE OH DISEASES OF THE JOIHTS. By RICHARD BARWELL, F.R.C.& SitrgtoH 

«• Charing-Croee HotpUdl^ etc. lUustrateU by numerone engrayings on wood. 

\* ^F* This standard book, just re-written by iU distinguished author, is, by special arxangement with 

^ him, published in this Ubraij in adranoe of its appearance in Bng^and. 

* A TREATISE ON THE OONTIHUED FEVERS. By JAMES C. WILSON, M.D.. Attending Php- 

^ etcUm to the PkUadelphia tiotpitai and to the HoepUal of the Jtffereon Medtatl College^ and Lerturer 

fl , on PhjftUxti Dtagnoete at the Jfffereon Medical College, FeUmo ef the College qf Phyttciune, PhOa- 

fliO delphia. etc. With an introduction by J. M. DA COSTA, IC.D., Prafeeeor qf the Practice qf MedMne 

*• and Clinical Medicine at the Jeffereon Mrdioal College, Phyeickm to the Penn»vtvanla HoefHtak Con- 

f ^ tnUtng Phtftician to the Chi'.dren^e ffoepilal. Fellow of the College of Phyeiciawi, Philadelphia, etc 

Np, ^T* It would hardly b« possible to present to the prof es s i on a work of more universal interait than 

2 thitf. The volume is upecially prepared for this series, and necessarily poeaeeses great practical value 

«• ■ to all practitioners of medicine. 

1 j A MEDICAL FORMULARY. By LAURENCE JOHNSON, A.1L, M.D., FeUoto qf the New York 

m Academy of Jtedtcine^ etc. 



u 



M g ^F* It*s a long time since the first publication of Ellis and of Griffiths; the preeent modem work 

^ ^ ^ixi^ therefore, be peculiarly acceptable. 

9 i THE DISEASES OF OLD AGE. By J. M. CHARCOT, H.D., Profeseor in FacuUy qf Medicine qf 

g § Pane ; PhyHcian to the Salpetriere ; Member qf the Academy of Medicine ; of the CUnical Soi. iety qf 

Ibfl London ; of the CUnieal Society of Buda-Pemh ; qfthe SfKiety qf JKatnral SdenceM, Brueeele ; Preaident 

CO qf ihe Aruitomical Society, etc., etc. Translated by L. HARRISON HUNT. M.D.. with numerous 

S S additions by A. L. LOOMIS. M.D., etc., Profeeeor of Pathology and Practical Medicine in the Medical 

^ Department of the UniverhUy qf the CUy of New York ; ConeuUing Phyeician in the Charity Hoepital ; 

• to the Bureau of Out- Door Relief: to the Central Diapeneary; Visiting Phyaictan to the Bellevne 

S Hbepita/ ; to the Mount Sinai Moepttal, etc.. etc. 

o |SF* This work is upon a subject little understood, and but little treated of by authors. It will be 

■ almost tbe only book of its kind. 

^ OOULSON ON THE DISEASES OF THE BLADDER AND PROSTRATE GLAND. Sixth 

5 EdMon. Revised by WALTER J. COULSON. F.R.C.S., Surgeon to St. Peter'e Hoepital for Stone, etc, 
and Surgeon to the Lot^k Hoepital. Dlustrated by wood engravings, 

6 ^^ This standard work has just been revised and is most highly commended by the leading medical 
a journals of England. 

9 

** GENERAL MEDICAL CHEMISTRY. A practical manual for the use of physicians. By R. A. 

■ WITTHAUS, A.M., M.D.. Prof^enor qf Medical Chemiatry and Toxicology in the Univeraity of Ver- 
Oi mont^ Member of the Chemical Societiea of l*aria and Berlin^ New York Academy of Medicine, etc. 

S }0^ No medical chemistry especially intended for the use of practising physicians has appeared for a 

g long time ; it is therefore believed this '* wiUfUl a want tongfeU.'* 

O ARTIFICIAL ANESTHESIA AND ANJBSTHETICS. By HENRY M. LYMAN, A.IC.. M.D., 
V Profennor of Phyetology and Nervoua Diaeaaea in Ruah Medical College^ and Profeaaor qf Theory and 

Z Practice ofMedicifie in the Woman'a Medical College, Chicago, III. 

a f^^ The first comprehensive and complete treatise upon this oomparatively modem and very im- 

Q portent subject. 

£ A TREATISE ON FOOD AND DIETETICS. PhysiologicaUy and TherapeuticaUy considered. By 
F. W. PAVY, M.D., F.a Second Edition. 

A HANDBOOK OF UTERINE THERAPEUTICS AND DISEASES OF WOMEN. By 
EDWARD JOHN TILT, M.D. Fourth Edition. 

DISEASES OF TECE EYE. By HENRY D. NOYES, H.D., Profetaor of Ophthalmology and Otology 
in Bellevue Htapital Medical College, Surgeon to the New York Eye and Ear Infirmary, etc. Illus- 
trated by two chromo-lithographs and numerous wood engravings. 

|SF* This treatise is written with a special view to the needs of the general practitioner, and treats 
the subject in a very plain, practical way. 
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VEMEBEAl, WBEASBa. B7E. L. KBTE3. A.1I„ILD., AVomi PriuiJWBr flf «ii.wr», 0<idrr»/uKw ■ 

uf IKtataialvm lu Btilatu UotpuaX MtauBi UaMgt: CotuniUnQ Surg-m la Mi CtiarUn ffmpual ,- H 

Surgeon lo BtU'nui Honiiiai. <fc. B 

^>~i[ni^e,Bhaiid»iueTalainca(Sei wt*, tborauBbljconningChe nibjict. ItltwritWn witb 

apedal nfcn-nu to th« pootfii ot tfa» phy>dclmn m kctWa pnctloe. uid 1i wril lUciitnled. ^ 

A HANDBOOK OF FHTUOAL DIAQHOB18: Comprtrine the ThmC, Tbcmi. Md Abdomen. B7 Q 



1 Eilttlun b; ALEX. NAPIRK. ll.D., F(I. nic, nvMc<aiu and A'HrfHDRi, Obumnc. Amerion *■ 

I. viltl > ooloml plale ind nnmirgdi lUuMtnlluu, • 

' Th[ft eCBiLdurd vgrk, tht hfrh^vt Antborltr upon tbe inbjeflt. lut paxKil tbronsh wvnrn] cdltluua t> 

DiiDT. (Dd liu Dhd InntlUMl luta Fnocb. Italian, BuhIu, Spanlab, FuUnb. and BnglUl, A ' 

utaMpa«». i 

ON FOSSiaN BODIEa IN SDROIOAI. FRAOTIOE. B; ALFRED FDULJT.U.D.. £ 

b; uhglnal wood eugrvvfEgt^ TniuUud from lb« Proncb. TolnEoe I. £ 

for Ibli HTlei. Tbt6 volumo !■ LUlultUed by oulnj fine cPKruTknijf. S 

A TBSATiaE ON fOBElON BODIES IN BDHCICAL PRACTICE. B; ALFH&D PUULET. M.S.. a 

Aanxt-i SHrgiian-Mtoer, /ufwclcir uf Ui AiAoDI /ur Jfiuiuiv Jfiillclai lU I'al-di- bYan, Illiinnitcd „ 

by original wood tngraTbigi. Volume IL g 

A TRBATIBE ON COMMON FORMS OF FUNCTIONAL NERVOUS DISEASES. By L. »^ 

CUTZBL. M.D., VultiHO PhuftelaH /«■ Smoui DuatiM, Mandairt Inland aonpital .- Mivtlclan 10 -• 

Mi Clam far Servoia IHtaaet, Allnue Ha^uot OtU-Door Orpatmirni . ana miiBiagtii lu Utc Lv- ^^ 

uallc Af-l/lun,, B. I. j;* 

^P" Tbiii tolumr In «vpt«lBllj pr«pai¥d (or dh« of ipini^ral prartltkijnm, and traala In a pracUcal wtj 9 

DISEASES OF THE PHARYNX, LARTNX AND TRAOHEA Bi MOHHELL llACEBNZIE, S fi 

ILD.LoDduD. UluiDaleaiiy llIBaewoodcogTavtngi, 's' 

>y Ihs bjffl English aiithorllj U jniit oompletfd. and will bo wekomRt bj Iha ptolu- ^J 

-jRaicAi. ; — """ " " 

MALE PEI.T10 ORGANS iE 



THE SUKOERY. BDRQICAI. FATHOLOOY AND SDBaiOAI. ANATOMY OF THE FE. 



.no ORGANS in a htHh of jilaM taken rrom nuiin vllb unummuris. nulu and S g 
BV SAVAQIC. U.D.. London, AlUnt lif Uu Kiigal CoOrgt vf Ktiraimt if Eneland. imr flg 
nftMt CunniUiKO Mtaital (jfhvta/JU Samarlun BatpUal M Wimcn. Tbitd sUtkm. rerlKd and AH 



fuU-p«ge lltliovnpbJo plal«a and ^ 
t-ilov Vaginal Flatula, OTartotumy 




: 



THERAPETTTIOS. tllniCrated by D. t. LINOOLK, ILD., hom th> MUoU Itulica and Thai- f 
[nuttcHi ol A. T03SBAU, M.D.. fYvtUKr qf nirap»Mi» ^ Ou F~^"- -' ■'—'.-*— "' ii-— 
j-AVHirilM 10 F^oMI OMB, 41L, Me., B. FIDOUX. 1LD„ JTintfr 

niru, <uc.. <lc., and CONBTANTINB PAUL, ILD., A«»i(I frufm.. ^ , 

ilctun la lilt a. AilMnt Botpual. tK. Nintb rnseh BdKhn, HnlaH] and Bd»«1. VDinine i. Any - 

worfcby TranoaDB«laDoiBmidsc(ioBtatb<H«Ui»II'cafw4aB— biapmloondhDowledge. bliadriilr- ^ 

thfllr beat roniddnatlaa. Tbl> work U lakd 10 be luperlor to any otbar npon (ha mbjed, and uiic ^hli^h £ 

Uumogbly nvlied aiid ediud by Dr. Paul, and brongbi down to lbs prceent year. ,£ 

THERAFBUnOS. Ttandaleil by D. P. LIHCOLH. M.D., Imm the Halnla Uadka and Therapenllca ^ 

at A. TROBBBAtl, M. D.. PTOftaot 1^ ■nurapnua o/Mt rar»av of MMieint of Pant, Pk^tlrlanta ■ 

rfisM n«ii. etc. He., II. PluaUX, no., Mtmitr of ilu Jmdtniv of iltJiOM. Paru, tic tir.. ud A 

' CONBTANTtNB PAUL, ILD., Ait/iiial Profttniir of Ilu fltctiUt ilf ParU, nrlelait 10 thi SI. Ahmpu b 

AoepOo). ale. Miuh Kdltion. Bnlied iBd BdlMd. Vulmie II. O 

THERAPBDTIOB. TnuulatedbyD.F. LINCOLN, Ii(.D.,rroin the Materia IfoUea and ThnapnUu or £ 

A. TROBSEAU. H. U., Pnif»—or 0} niropeaMo 0/ M< Faculty uf Jtiaidnt itfParU. Fhvfian 10 • 

rViMil Dm. ete.. dr., U. FIDOUX, KD.. Jfooir o/ We AomUmt itfMtMatu. ParU, ue.. at., and a 

DONBrANTlKBPADUU.D^ Ai(ltl>Kt^V<Va*H>-a/IAi.nKHlf|><(rftmL /■AyMctOH M Me £1. idMoMe . 

lliHpluu, tic KlntbPHnpbEdlCloD. ReilHdandEditnl. Volume 111. i 

DtAaHOSIB AND TRBATM8KT OF DISBASES OF THE EAB.^By ALBERT R. SUCX. K.D. 
.._, ,.. ,_ ™„. — ._ .^ OiUtp of Phfttciai* and surotBiu. yrw y&rt: Aural Surgam lu ■' 
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<g REST AND PAIN. A Ck>ane of Lectarw on the Inflae&oe of Mechanical and Physiologioal Befit in 

g the Treatment of Aoddente and Surgical Diteaiea and the Diagnostic Value of Pain. By JOHN 

g HILTON, F.R.8., F.R.C.& Bdited by W. H. A. JAOOBSON, F.B.O.S. 

• DISEASES OF THE INTESTINES AND PBBITONBUM. Oompridng Articles on— Bnteralgia, 
2 by JOHN BICHABD WABDBLL, 1C.D.; Enteritis, Obetrnotion of the Bowels, Uloeration of the 
^ Bowels, Cancerous and other Growths of the Intestines, Diseases of the CsBcum and Appendix Vermi- 
Z formis, by JOHN SYBB BBIBTOWB, M.D. ; OoUc, OoUtis and Dysentery, by J. WABBTTBTON 
^ BBOBIB, M.D. ; Diseases of the Bectnm and Anns, by THOMAS BLIZZABD CUBLINO, F.B.S. ; 
i Intestinal Worms, by W. H. BANSOM, M.D. ; Peritonitis, by JOHN BICHABD WABDELL, M.D. ; 
^ Tuberde of the Peritoneum, Carcinoma of the Peritoneum, Affections of the Abdominal Lymphatic 

• Glands and Ascites, by JOHN SYBB BBISTOWB, M.D. 

9 A OLINIOAL TBEATISE ON DISEASES OF THE LIVER. By DB FRIED. THBOD. 

'O FBEBICH8. Translated by CHABLBS MUBCHISON, M.D. In Three Volumes, Octavo. Volume L 

3^ Illustrated by a full-page Colored Plate and numerous fine Wood Engravings. 

lOa ^ OLINIOAL TREATISE ON DISEASES OF THE LIVER. By DB. FBIBD. THBOD. 

{^g FBBBICHS. Translated by CHABLBS MUBCHISON, M.D. In Three Volumes Octavo. Volume n. 

p Illustrated by a full-page Plate and numerous fine Wood Engravings. 

1 9 A OLINIOAL TREATISE ON DISEASES OF THE LIVER. By DB. FRIED. THBOD. FBEB- 
•O^ ICHS. Translated by CHARLES MTTBCHI80N, M.D. In three volumes, octavo. Volume III. 
nJ Illustrated by a full-page Plate and numerous fine Wood Engravings. 

fl^ MATERIA MEDIOA AND THERAPEUTIOS. (Vegetable Kingdom.) By CHABLBS D. F. 

^ S PHILLIPS, M.D., F.B.C.S.E., Lecturer an Materia Medica at Westminster Hospital, London, Be- 

f I vised and adapted to the U. & PharmaooposU by HENBY G. PIFFABD, A.M., M.D. , Professor qT Der- 

v*' matolofftf, University e(f the City qf New York, Surgeon to the Charity Hospital, etc, etc. This prao- 

U g tical book forms a volume in this series of 8S7 pages. 

■ A OLINIOAL TREATISE ON THE DISEASES OF THE NERVOUS SYSTEM. By M. BOSBN- 

•M THAL, Professor of Diseases of the Nervous System at Vienna. With a preface by Profesbob 

• CHABCOT. Translated from the Author*s revised and enlarged edition by L. PUTZEL, M.D., Phys- 
^ ician to the Class for Nervous Diseases, BeUevue Out-door DepL, and Pathologic to the LunaUe 

2 Asylum, BlackweWs Island. In two volumes. Volume I. Uluslxated with flue Woodcuts. This new 
«• edition of Prof. Bosenthal's work is pronounced by the most eminent neurologists to Im the best treatise 
^ extant upon the subject, dear in its patliology and full and practical in therapeutics. This is a volume 
^ of 984 pages. 

2 A OLINIOAL TREATISE ON THE DISEASES OF THE NERVOUS SYSTEM. By M. ROSENS 

•J THAL, Prqfessor of Diseases of the Nervous System at Vienna. With a Preface by Prop. CHARCOT. 
Translated from the Author*s revised and enlarged edition by L. PUTZEL, M.D. Volume II. 
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DISEASES OF WOMEN. By LAW80N TAIT, F.BC.S. A new Edition, with considerable 
^ additions, prepared by the Author expressly for this Library. This very compact, useful book makes a 

S volume of S04 pages, with illustrationB. 
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INFANT FEEDING, AND ITS INFLUENCE ON LIFE ; Or, The Causes and Prevention of 
Infant Mortality. By C. H. F. BOUTH, M.D. Third Edition. This unique work forms a volume of 
286 pages in this Library. 

A FRAOTIOAL BCANUAL OF THE DISEASES OF CHILDREN, WITH A FORMULARY. 
By EDWARD ELLIS, M. D. 7%ird Edition, This standard book makes a volume in this series of 
826 pages. 

A MANUAL OF SURGERY. By W. FAIBLIB CLABKE, M.A. and M.B. (Oxon.X F.B.C.S., Assistant 
Surgeon to Charing Cross Hospital. A new Edition, thoroughly revised, w}th important additions by 
an American surgeon. Nearly 900 iUostrations. Over 800 pages. 
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